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Measurement of inorganic arsenic by femtosecond laser ablation Inductively coupled plasma
mass spectrometry

Seon Hwa Lee' and Sang Ho Nam?*

L2*Department of Chemistry, Mokpo National University

Optimization of asymmetrical flow field-flow fractionation (AsFIFFF) for study on behavior of
silver nanoparticle in human body fluid

Jangjae Lee', Meiyu Zhang', Jaeyeong Choi? Chul Hun Eum® and Seongho Lee'*
!Department of Chemistry, Hannam University, Daejeon, 34054, Korea republic

’Department of Food technology, Engineering and Nutrition, Lund University, Lund, Sweden
3Geochemical Analysis Center, Korea Institute of Geoscience and Mineral Resources,
Daejeon 34132, Korea

Effect of type of membrane on sample adsorption in flow field-flow fractionation (FIFFF)

Jun Ho Cha, Jangjae Lee, Meiyu Zhang, Seungho Lee*

Department of Chemistry, Hannam University, Daejeon 34054, Korea Republic “To whom
correspondence should be addressed

Characterization of Carbon Black Nanoparticles Using Amphoteric Copolymers
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L*Department of Chemistry at Hannam University, “Paint Farm

Characterization of Molybdenum Diselenide Thin Films using by Electrochemical Quartz
Crystal Microgravimetry
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!Department of Chemistry, Yonsei University
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Quantification of impurities in silicon oxide by radio frequency glow discharge mass
spectrometer
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Test Method for Powder Specimens of Thermal Diffusivity and Thermal Conductivity by
Laser Flash Analysis

2ABY ool XA oM HIES2 StAHY
SRSl S Al AT Y, 2H27| S ne st 2 ]EH|HE

Optimization of analysis method on Bisphenol-A for electric and electronic materials

|'O|'

1

Yeon-sook Lee', Min-hee Jo, Jin-sook Lee
Material technology center, Korea testing laboratory, Seoul, Korea
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PT-015

PT-016

PT-017

PT-018

PT-019
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Tendency Study of Demineralized Water Consumption in HANARO
Seo-Hyun Lim*, Hee-Gon Kim, Won-Ho In, Ju-Hun Park, Choong-Sung Lee
Korea Atomic Energy Research Institute
AE § YAs Y EZHEE oI i

=
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PT-023

PT-024
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£/ PT-025 ~ PT-067

PT-025

PT-026

PT-027

PT-028

Multi-analytical Method Development for Tropane Alkaloids (TAs) in Plant Food by
LC-MS/MS

Seung-A Jeong, Do-Hyeon Kim, So Young Chun, Jian Lee, Jin-Wook Kwon, Gil-Jin Kang*
Division of Food Cotaminants, Department of food safety evaluation, Ministry of Food Drug
Safety, Osongsengmyeong 2-ro, Chungju, Chungcheongbuk-do, 28159, Republic of Korea
Analytical method development of hexavalent chromium in agricultural products using
reversed phase HPLC-ICP/MS

Min Su Shin, Min Hui Kim, Ga Ye Kim, Jang Duck Choi, Gill Jin Kang*

Division of Food Cotaminants, Department of food safety evaluation, Ministry of Food Drug
Safety, Osongsengmyeong 2-ro, Chungju, Chungcheongbuk-do, 28159, Republic of Korea
Identification and detection of various phosphodiesterase-5 inhibitors analogues in food
using High Resolution Mass Spectrometry

Ji Hyun Lee, Ji Hye Han, Ok Rim Park, A Young Min, Yoon Ji Yang, Nam Sook Kim,

Jae Hyun Kim and Hoil Kang*

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

Monitoring of 55 illegally added pharmaceutical drugs and prohibited natural ingredients in
dietary supplements

Dasom Shin, Jin-young Kim, Hyung Sil Moon, Hyung-soo Kim, Guiim Moon

New Hazardous Substances Team, National Institute of Food and Drug Safety Evaluation,
Ministry of Food and Drug Safety, South Korea
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PT-031

PT-032

PT-033

PT-034

PT-035

PT-036

PT-037

20199 = H632| TtmEAMatste| FA stary2

Analytical method validation of polycyclic aromatic hydrocarbons(PAH4) in vegetable oil
using GC/MS

Hyeon Jeong Son, Yookyung Jung, Junghyuck Suh, Gui Im Moon*

*New Hazardous Substances Team, National Institute of Food and Drug Safety Evaluation,
Ministry of Food and Drug safety

Validation of 3-and 2-Monochloropropane-1,2-diol Esters(MCPDE) and Glycidyl Esters(GE) in
Refined oils

Hana Song, Yookyung Jung, Junghyuck Suh, Gui Im Moon*

New Hazardous Substances Team, National Institution of Food and Drug Safety Evaluation,
Ministry of Food and Drug Safety, Republic of Korea

Analysis of galactooligosaccharides by high performance liquid chromatography with
refractive index detector

Won Hee Choi*, Kyung Mi Hwang, Keum Hee Hwang, Soo Jung Hu and Hye Young Lee
Nutrition and Functional Food Research Team, National Institute of Food and Drug Safety
Evaluation, 28159, Korea

Improvement of analytical methods for fatty acids in infant formula by GC-FID

Keum Hee Hwang*, Kyung Mi Hwang, Won Hee Choi, Soo Jung Hu and Hye young Lee
Nutrition and Functional Food Research Team, National Institute of Food and Drug Safety
Evaluation, 28159, Korea

Determination of biotin in foods for special dietary uses using HPLC with immunoaffinity
column cleanup extraction

Soo Jin Bang*, Bo Young Oh, Min Ji Ye, Soo Jung Hu, Hye Young Lee

Nutrition and Functional Food Research Team, National Institute of Food and Drug Safety

Evaluation

Monitoring of lllegally Added Compounds and Drugs in foreign dietary supplements
prohibited from customs clearance

Jae Hee Hyun*, Woo Jin Cho, So young Won, Do Hyeong Kim, In Seon Kim,

Kyeong Wook Kim, Young Mi Lee, Jae I Kim, Soon Ho Lee and Woo Seong Kim
HAX|SAIZ OB AIMEMME QIS TLMDL

The monitoring results of veterinary drugs in fishery products sold in local markets using
multiresidue analytical method

SEAY SR, AX|Y, ATY, 0|28, 0|2, O[X| N, 0|FF
SAR| YA B FBOIHY AlPEAME I EE AT}

Multi-residue analysis of veterinary drug residues in fishery products of Seoul and suburban
markets using UPLC-MS/MS

Ilyoung Ahn'*, Ji-Hye Shin', Mi Ok Kim! Yooyoung Jung', Hyejin Jo', Eunjeong Cho?,
Junhyun Shin', Myung Hee Kang' and Mee Kyung Kim!

I HOIR| YA EO| BN RS TEA D}

The Rapid determination of Cycloxydim residue in agricultural products using QUEChERS
and HPLC-MS/MS

Hyunjeong Cho*, Chai Uk Lim, Hyo Young Kim, Min Ju Kim, Sun-gil Cho

Experiment & Research Institute, National Agricultural Products Quality Management Service
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PT-039

PT-040

PT-041

PT-042

PT-043

PT-045

PT-046

PT-047
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Determination of Cyclaniliprole in Agri-products by LC-MS/MS

Chai Uk Lim'*, Hyo Young Kim, Heejeong Park, Hyunjeong Cho, Soon-Kil Cho

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

Hyo Young Kim, Chai Uk Lim, Minju Kim, Heejeong Park, Choi Ji Su, Soon-Kil Cho,

Hyunjeong Cho*

Experiment & Research Institute, National Agricultural Products Quality Management Service
Geographical Origins discrimination of Onion Using Isotope Ratio Mass spectrometer (IRMS) Analysis
Suel Hye Hur, Eun-Hee Chang, Dong-Jin Kang, Seong Hun Lee and Byeung-Kon Shin*
Experiment Research Institute of National Agricultural Products Quality Management Service
(NAQS), 141 Yongjeon-ro, Gimcheon-si, Gyeongsangbuk-do, Korea.

Development of method to discriminate the geographical origin of millet using XRF with
multivariate data analysis

Eun-Hee Chang, Dong-Jin Kang, Ji-Hye Lee, Jeong-Hyun Kim, Suel-hye Hur, Seong-Hun Lee,

Byeung-Kon Shin*

Experiment Research Institute, National Agricultural Products Quality Management Service
Origin discrimination of onion using metabolic profiling with multivariate analysis

Dong-Jin Kang, Eun-Hee Chang, Ji Hye Lee, Suel hye Hur, Ji-Young Moon, Seong-Hun Lee,
Byeung-Kon Shin*

Experiment Research Institute of National Agricultural Products Quality Management Service,
141, Yongjeon-ro, Gimcheon-si, Gyeongsangbuk-do, 740-220, Korea

LC/MSMSE 0| 8% 59 2075 =RHEFESHC =N 80f A Ha2=0f ME Pgd A4
A9is], "2, g4

2YsMSEABEY ZIINY ZAEY

GC-MS/MSE 0|8%t sA=2tE =S = 80f I 2adtHo| w2 oy o
Az, 2017, HOiE, sy

TEHSUEF R 2R

LC-MS/MSE 0| 2%t B ZrEN| 2} &0f CH$F Kasugamycin 241 31 BL|EZ] XA}
AX|eh olsM, o|5H, ds|Y, =X|O]*, 0|42, AX=

ssttssEaed HYAH
Determination of vitamin K in vitamin-fortified emulsions using QUEChERS and
LC-APCI-MS/MS
Tae-Eun Kim', Guijae Yoo!, Yunyeol Lee!, Hae Won Jang"*
L*Korea Food Research Institute
Determination of vitamin K in fortified foods by dispersive liquid-liquid microextraction
(DLLME) combined with liquid chromatography-atmospheric pressure chemical ionisation—
tandem mass spectrometry (LC-APCI-MS/MS)
Guijae Yoo?!, Tae Eun Kim', Yunyeol Lee!, Bum-Keun Kim!, Hae Won Jang**
L*Korea Food Research Institute
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PT-048 Analysis of structural amino acid contents in chicken undergoing different cooking methods
using automated amino acid analyzer
Dongwon Seo**, Miyoung Yoo!, Seunghee Kim?, Yun-Yeol Lee', Sunhye Hwang?,
Hyun Jeong Kim? Sam Pin Lee®?
'Food Analysis Center, Korea Food Research Institute
’Department of Food Science and Technology, Keimyung University
3The Center for Traditional Microorganism Resource, Keimyung University
PT-049 Mineral contents of rice and brown rice in ten rice varieties using ICP-OES and ICP-MS
Dongwon Seo*, Soyoung Kim, Jisu Park, Junyoung Lee, Danbi Kim
Food Analysis Center, Korea Food Research Institute
PT-050 SAHES 0|88 SOUCHME EMEZSHO| JiY U W}
AZS, AMZ, 05T, MUH, HE4*
O YT TA BYATIE
PT-051 Quantitative analysis of Sodium and Potassium in Korean Herbs and Urine using ICP-OES
Mi Suk Seo
Biocenter, Gyeonggido Business & Science Accelerator(GBSA)
PT-052 Determination of seven pyrrolizidine alkaloids in honey by LC-MS/MS
F3Z*, 423, ol2x, AOM, ¥ ezl 24, WY, 233, YR

MEEEA BHgd AT

PT-053 LC-MS/MSE 0|83t 10| 5 SN SAIZAIH0] Bet 47
olojof, A7, #X|, AME, MUY, A HpI*

*(F)mAaz|of
PT-054 LC-MS/MSE o|g8¢t =Z9o| nttyl =2 = SHME 1074 &2 Hun&EM
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ARG, #HT, AHY, 8F A
*(F)mAaz|of
PT-056 LC, APGC-Q-TOFE 0|£7%l Screening method development
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PT-060

PT-061

PT-062

PT-063

PT-064

PT-065

PT-066
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Organic acid profiling and pattern analyses in ginseng roots produced by conventional and
environmentally friendly farming by GC-MS

Songjin Oh?, Youngbae Kim!, Chan Seo', Donghyun Kim?, Hyeon-Seong Lee!, Hyunbin Kim?,
Kyung Wuk Park®, Dong-Joo Oh* Junseong Park?, Deok-Chun Yang’, Man-Jeong Paik**
Ledistn oFstal, COtRYHAIE 7|&0TY, CeMHAZOIUAT LA TME, “s LS| AHY
ol @QHE =T, “H|thstn St RISt

Amino acid profiling and pattern analyses in ripening banana by gas chromatography-mass
spectrometry

Hyeon-seong Lee!, Youngbae Kim!, Chan Seo', Moongi Ji*, Jewuk Min', Subin Choi'?,

Hyunbin Kim', Gwang Lee?, Wonjae Lee?, Man-Jeong Paik!*

LaMOfstm oFetal, 2RSS SUAIA A, PopECYStm o MBS}, ‘R MIjStn bstat
Alteration of black chokeberry components and its antioxidant activities during heat
processing and cooking

Thu Thi Hoai Mai', Hekap Kim?*

!Department of Environmental Science, Kangwon National University, *School of Natural

Resources and Environmental Science, Kangwon National University

A2t 5 QuEChERSE 0|8%t ZtR A SAEMY

ZHS, HY4L YHT, e ML, 87
Q)

In-solution derivatization and detection of glyoxal and methylglyoxal in alcoholic

beverages and fermented foods by headspace solid-phase microextraction and gas

chromatography- mass spectrometry

Hyun-Hee Lim!, Ho-Sang Shin**

Drug Abuse Research Center, Kongju National University, **Department of Environmental
Education, Kongju National University

Analysis of engineered nanoparticles in food using asymmetrical flow field-flow fractionation
coupled with UV/VIS, multi angle light scattering and differential refractometer (AsFIFFF-UV-MALS-dRI)
Wang Da', Meiyu Zhang', Dongsup Song’, Jangjae Lee', Chul Hun Eum? Sang-Yong Jung?,
Jae-Min OH**, and Seungho Lee**

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

’Geochemical Analysis Center, Korea Institute of Geoscience and Mineral Resources, Daejeon
34132, Korea

3Department of Energy and Materials Engineering, Dongguk University, Seoul 04620, Korea
“Chemtree Co. Ltd. Research Center, Daejeon 34054, Korea

Study on conformation and composition of Gum Acacia using asymmetrical flow field-flow
fractionation coupled online with multi angle-light scattering, differential refractometer and
fluorescence detector (AsFIFFF-MALS-dRI-FL)

Meiyu Zhang?, Jaeyeong Choi?*, Seungho Lee'*, Chul Hun Eum® and Lars Nilsson®*
!Department of Chemistry, Hannam University, South Korea

’Department of Food Technology, Engineering and Nutrition, Lund University, Sweden
3Geochemical Analysis Center, Korea Institute of Geoscience and Mineral Resources, Daejeon
34132, Korea
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PT-067 Capability of sedimentation field-flow fractionation (SAFFF) for characterization of inorganic

nanoparticle additives in food material

Dongsup Song’, Meiyu Zhang', Sang-Yong Jung? Jae-Min OH?*, Seungho Lee**
!Department of Chemistry, Hannam University, Daejeon 34054, Korea

’Department of Energy and Materials Engineering, Dongguk University, Seoul 04620, Korea
3Chemtree Co. Ltd. Research Center, Daejeon 34054, Korea

tiatst: PT-068 ~ PT-080

PT-068

PT-069

PT-070

PT-071

PT-072

PT-073

PT-074

PT-075

Methods Validation for Carbon Monoxide of Blood and Spleen Specimens by GC-TCD
ZSX[*, g, DL, 24T

2P NSLAH Y RS EAIA T A HE MBSt}

Adjusting experimental procedures for CO-Hb concentration determination in multitudinous
autopsy specimens

Songhie An*, Young-Hoon Jo, Dasom Jung, Woo-Jae Lee, Mia Kwon

National Forensic Service

Strategic qualitative and quantitative analysis of decomposition product based on nuclear
magnetic resonance for chemical accident

SERQI, AR, LHK|, &7/, P&

Accident Coordination and Training Division, National Institute of Chemical Safety

Analytical validation based on substitution reaction in the atmospheric pressure chemical
ionization for suspect and non-target screening

FEHOL RS, BET, &7|8, Y58

Accident Coordination and Training Division, National Institute of Chemical Safety
sfetgol == Mol AlztZuto| UHE DNAHE U STREY

olstd*, e, Fo, el Mz

HEZEY HSZEATAE HetA AT E

The Chemical characterization and weathering effect of different crude oils and product oils
In-Chul Song, Ji-Yun Han, Su Hyun Ahn, Du Won Lee, Sun-Ju Hwang

Korea Coast Guard Research Center

Screening of 18 anabolic steroids in bovine urine using gas chromatography-tandem mass
spectrometry

YHT*, QFS, of0H, o[

SHROMAS EY AL

High throughput screening of prohibited substances in equine urine for pre-race doping
control using liquid chromatography-high resolution mass spectrometry

SFEE*, AU, ¥PE YT

SHROPALS] ELHALL
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PT-076 SPME-GC-MSE O0|8%t 2A| L €3 ZEMd A|7] &M

£AT, Z5Y, nYH*
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lsurfstn WatotRrfstel it ALt XS Tstm MAM Byt Alotvlestat
PT-078 7LAISHE X|20| H|WE I8 Mg 0|88 S 00jX] 4 Mol oZH: MY
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PT-079 Z<&EX|of

SUTHSE WOt Ol TrerArtD, P*SHTISR AoH it dobweta;

PT-080 Development of Methods for the Separation of Major Cannabinoids and Terpenes using six
Column Selectivity Screening
Eunhye Cho', Wonhyun Hwang*

Avantor Korea*

OIOt
—l =

/2 E: PT-081 ~ PT-107

i

PT-081 Maximisation of peak capacity for peptide mapping using a column coupling approach with
solid-core columns
Eunhye Cho', Wonhyun Hwang!
Avantor Korea®

PT-082 Study of test method for analysis of trace lead in non-lead shielding material of radiation
protection apron
Jin Sook Lee*, Yeonsook Lee
Korea Testing Laboratory

PT-083 Development of UPLC and LC-MS/MS method for simultaneously analysis eight atopic
therapeutic compounds in cosmetics
Jun Hyung Kim, In Suk Woo, You Kyung Kim, Hyung IL Kim, Dong Woo Shin and

Hoil Kang*
Division of Advanced Analysis, National Institute of Food and Drug Safety Evaluation,
Republic of Korea

PT-084 Simultaneous determination of 18 illegal pharmaceutical compounds for acne treatment in
cosmetic by UPLC
Jun Hyung Kim, You Kyung Kim, In Suk Woo, Hyung IL Kim, Dong Woo Shin and

Hoil Kang*
Division of Advanced Analysis, National Institute of Food and Drug Safety Evaluation,
Republic of Korea
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Study on the Determination of Benzethonium chloride Analysis Method Among Cosmetics
Using Liquid Chromatography

Hyojin Kim, Yun Gyeom Choi, Hyeji Jeong, Hye Youn Kim, Yong Kyu Choi, Chungsik Min,
Kyunghun Son*

Cosmetic Research Team, National Institute of Food and Drug Safety Evaluation
Determination of phthalate plasticizer on hygiene products using GC-MS

Kyoung-Moon Han', Haein Cheon', Guwon Kim!, Sang-myeong Park®, Sangseop Kim’,

Jihyun Shin', Rheeda Lee', Kyunghun Son**

'Cosmetics Research Team, National Institude of Food and Drug Safety Evaluation

Effect of soybean-derived low molecular weight bioactive peptide (Bio-Peptone®) on skin
cell activation

Jun Ho Shin', Woo Jung Kim!, Eun Ju Kim? Myeong Kuk Shim? A Ram Jeong?,

Kim Ae Jung? and Jong Suk Lee**

Biocenter, Gyeonggido Business & Science Accelerator, “Department of Alternative Medicine,
Kyonggi University, 3Skin Science Research Center, Janytree Inc.

Monitoring of biocides and phthalates in cosmetics

Suun Kim'*, Jeongsook Lee', Yunhee Kim!, Seunghee Ryu', Moosang Kim*

'Food and durg division, Seoul metropolitan government research institute of public health
and environment

In Vitro Metabolism Study of Diuretics of Prohibited Doping Drugs by LC-MS/MS

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

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

Elastase inhibitore| &% Zral A4kt H|w

SR8, YMH

Morjsm o MH BT}

Screening of some antihypertensive drugs in human urine using a Dilute-and-Shoot LC-
MS/MS method

Thuy-Vy Pham', Gunhee Lee', Xuan-Lan Mai', Thi-Anh-Tuyet Le', Min-Ho Kim?', Bit Kim®,
Hyun-Soo Kim?!, Seung-Won Jeong', Jongki Hong? Kyeong Ho Kim'*

College of Pharmacy, Kangwon National University, Chuncheon 24341, Korea

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

71548 3 EN 2/ OfEl it LtojorMotOro|E2of HE 2N
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PT-097

PT-098
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PT-100
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Pharmacokinetic studies of a novel tubulin inhibitor JW2613 in Rat Plasma by UPLC-MS/MS
Dae Hong Min', Tae Kon Kim*

L*Department of Pharmacetutical Science, Jungwon University

Effect of Cinnamon Extract Content as Core Material on the Size of Nanocapsules
Hyojeong An? Ahryeong Kim?, Anna Park? Taekyu Ku® and Woonjung Kim'*
L*Department of Chemistry, Hannam University, “Department of Cosmetic Science, Hannam
University, *EcoBio Medical Institute Co. Ltd.

Manufacture and characterization of natural shade cosmetics using bean extract

Jaeseon Lee', Sohee Hwang’ and Woonjung Kim**

L*Department of Chemistry, Hannam University, 2Natural J Co. Ltd.

Characterization of the Antimicrobial Effect According to the Cinnamon Extract Particle Size
Ah Ryeoung Kim?, Hyo Jeong An2, An Na Park3, Tae Kyu Ku3, Woon Jung Kim*

L"Department of Chemistry, Hannam University, “Department of Cosmetic Science, Hannam
University, >@90]| 2 HO| 20|t H 1 A

Reliable screening and confirmation of sexual enhancement drugs in dietary supplements by
GC-MS based on EI fragmentation patterns

Hyun Ji Kim, Wonwoong Lee, Beom Hee Kim, Jongki Hong*

College of Pharmacy, Kyung Hee University

Investigation the differences in phenolics composition between healthy and viroid-infected
grapes in Korea

Thi Phuong Duyen VU, Chong Woo CHO, In Sook CHO? Young Ho Kim!, Jong Seong Kang*
College of Pharmacy, Chungnam National University

’Department of Horticultural and Crop Environment, National Institute of Horticultural and
Herbal Science, RDA

Investigation the differences in phenolic contents between healthy and viroid-infected apples
using HPLC-PDA-ESI-MS/MS

Thi Puong Duyen VU!, Chong Woon CHO?, In Sook CHO', Kyung Tae KIM? Seo Young Yang',
Young Ho KIm!, Jong Seong KANG*

College of Pharmacy, Chungnam National University

’Department of Hortcultural and Crop Environment, National Institute of Horticultural and
Herbal Science, RDA

*Division of Bio-Applied Engineering, Dong-Eui University

Analysis of polyamines in cells by a fluorogenic reagent of dansyl chloride

Khilola Nazrullaeva, Maftuna Shamshiddinova, Shokhid Gulyamov and Yong-Moon Lee*

College of Pharmacy, Chungbuk National University, Cheongju, Korea

LC-MS/MS analysis of ceramide accumulation in atopic dermatitis model mice induced by
MC903

Shokhid Gulyamov, Maftuna Shamshiddinova, Yong-Moon Lee*

College of Pharmacy, Chungbuk National University, Korea
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The effects of choline- and betaine- based natural deep eutectic solvents on the structure,
stability and activity of lysozyme

Keunbae Park, Dasom Jung, Yan jin, Ke Li, Seulgi Kang, Hireem Kim, Jeongmi Lee*

School of Pharmacy Sungkyunkwan University

Non-targeted metabolomics study of toxicity of natural deep eutectic solvents in /in vitro
cell lines and in vivo rats

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

School of Pharmacy Sungkyunkwan University

Analysis of cotinine and 3-hydroxycotinine in human saliva using QUEChERS purification
coupled to liquid chromatography-tandem mass spectrometry (LC-MS/MS)

Sumin Seo, Hyun-Deok Cho, Ji-Youn Lee, Ye-Yeong Kim, Yeoreum Lee, Eunji Jo,

Gunwoo Kim, Sung-Hyun Jeon, Seoyeon Park and Sang Beom Han*

Department of Pharmaceutical Analysis, College of pharmacy, Chung-Ang University
Simultaneous determination of phthalate metabolites in saliva using liquid chromatography-
tandem mass spectrometry (LC-MS/MS)

Ji-Youn Lee, Hyun-Deok Cho, Eunji Jo, Yeoreum Lee, Ye-Yeong Kim, Sumin Seo,

Gunwoo Kim, Sung-Hyun Jeon, Seoyeon Park and Sang Beom Han*

Department of Pharmaceutical Analysis, College of Pharmacy, Chung-Ang University
Determination of environmental phenols in dried urine spots (DUS) by liquid chromatography-
tandem mass spectrometry (LC-MS/MS)

Ye-Yeong Kim, Hyun-Deok Cho, Ji-Youn Lee, Yeoreum Lee, Eunji Jo, Sumin Seo,

Gunwoo Kim, Sung-Hyun Jeon, Seoyeon Park, and Sang Beom Han*

Department of Pharmaceutical Analysis, College of pharmacy, Chung-Ang University
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PF-002

PF-003
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Development of Performance Verification Procedure of MALDI-TOF Mass Spectrometer
7||:||)\-|1 gI-:L/\2 A_|7(-|7:1*
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MSH 28 SR REEM

2™l ot BE0l ZRMS Z7|83 QolM*
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Quk: PF-006 ~ PF-054

PF-006

PF-007

PF-008

PF-009

PF-010

PF-011

PF-012

PF-013

Identification of fragrance compounds from Prunus mume flower infusion

Sehyun Kim, Sunyoung Bae*

Department of Chemistry, Seoul Women's University

Simultaneous Extraction of Organic and Inorganic Compounds Using Molecularly/Ion
Imprinted Polymer

Hyeyoung Jung, Yelin Lee, Sunyoung Bae*

Department of Chemistry, Seoul Women'’s University

Highly Sensitive Determination of Symmetric Dimethylarginine, Promising Bio-marker of
Renal Function

Jimin Oh, Yeojin Jung, Insook Rhee*

Department of chemistry, Seoul Women's University

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

Sumin Lee, Won-Yong LEE*

Department of Chemistry, Yonsei University

Electrogenerated Chemiluminescence(ECL) Behavior of Capsaicin as a Co-Reactant for
Ru(bpy)s**-ECL

Sang Jung Lee, Won-Yong Lee*

Department of Chemistry, Yonsei University

Label-free impedimetric glycosensor for RCA;; and galactose

Daeho Jeong, Won-Yong Lee*

Department of chemistry, Yonsei university

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

Hyunjung Lee, Wonwoong Lee, Jongki Hong*

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

Comparison of Quantitative Analysis Methods Using Smart Phone and Image J in TLC
Ye-Geon Choi, Jae-Hwan Lee, Hassan Adam Adeiza, Jae Jeong Ryoo*

Chemistry Education, Kyungpook National University
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Headspace In-tube microextraction: Simplest headspace extraction for capillary electrophoresis
mass spectrometry

AFY, DLW, YEa

D PN e

Novel coordinated polythiophene nanohybrids for sensitive detection of triacetone
triperoxide explosive

Salah M. Tawfik'? Yong-Ill Lee'*

!Anastro Laboratory, Department of Chemistry, Changwon National University

’Department of Petrochemicals, Egyptian Petroleum Research Institute

Upconversion Nanohybrid-Based Fluorescent Probe for The Detection of an Organic
Pollutant in The Environmental Water

Mohamed R. Elmasry'? Salah M. Tawfik*? Yong-lIll Lee'*

!Anastro Laboratory, Department of Chemistry, Changwon National University

Egyptian Petroleum Research Institute (EPRI)

A Study on the Flip-flop Movement of Lipid Molecules at the Hydration Levels of Lipid
Multi bilayers

Yu Jin Lee, Yun A Jeong, Jin Ju Jeong, Chul Kim*

Department of Chemistry, Hannam University, Daejeon 305-811, Korea

Synergy Effect of Antimicrobial peptides on the pore formation in the POPC LUV

Je Man Park, Ju Young Lee, Chul Kim*

Department of Chemistry, Hannam University, Daejeon 305-811, Korea

Monitoring of glucose metabolism in vitro following treatment with silica-coated magnetic
nanoparticles

Moongi Ji*, Chan Seo', Tae Hwan Shin?, Da Yeon Lee? Balachandran Manavalan?

Shaherin Basith?, Suresh Kumar Chakkarapani®, Seong Ho Kang®*, Gwang Lee?, Man Jeong Paik'*,
Chan Bae Park**

ledOetm ofstat, 2opECystm oM B ISl *As|hstm sjetal, ‘Al gt m S8t
Metabolomic analysis of amino acids, fatty acids and organic acids in plasma of asthma
mouse model by GC-MS

Youngbae Kim', Moongi Ji*, Chan Seo', Yun-Ho Hwang', Hyeon-Seong Lee', Tae Hwan Shin?
Gwang Lee?, Young-Jin Son', Hangun Kim!, Sung-Tae Yee!, Ae Kyung Park!, Man-Jeong Paik**
LaMOfstm oFstal, 20pFECNStm oMY E Tt S E Yl SYAFA A, “aK M S o|orA K|
U IS

Simultaneous profiling analysis of flavonoids by liquid chromatography-tandem mass
spectrometry

Subin Choi*?, Songjin Oh!, Jeuk Min', Chan Seo', Hyung-Jin Park’, Youngbae Kim®
Hyeon-Seong Lee!, Moongi Ji*, Kyung-Wuk Park?, Man Jeong Paik**

LaMOfstm oFstal, 20pFECNStm oMY It JHE Yl SYAFA LA, ‘K H S o|orA K|

(oo Nolay
Efubpalls
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TD-GC/MSE 283 EMMOIN WEEE 3Ly RIINRE 53
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e Aisn BEAUMST

3 Y FELXO XU ME WIF Iz0| F5 Y5 B

Evaluation of Extraction efficiency of Platinum Group Metals According to Raffinate and

Extraction Resin Conditions
1 = 1 2
LR, o|shl*, Huix2 AEfM?

MXERICIOlA, PEloAY FAIB|AL (S| | O S
F

ICP-MSE ¥83 Tl 5 35 SA2MY Y
HHQY MBAP*

A atstat 2*Z e n SEu st
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icrowave-Assisted Weak Acid Protein Hydrolysis

F0138|, o|3Y, AR, A0|X|, UX|=, MM, $FH, 0|5, Hhd, x|, AFHE*
Optimization of analysis method using MALDI-MS with N-(1-naphthyl)ethylenediamine
dihydrochloride matrix

O|&X, o3, /E, JAO0|X|, UX|z, WolM, 2, Hoj|X|, FUg|, Feotd, ZAFH*
surietn sfska

MALDI-TOF-MS analysis of weak-acid hydrolyzed after 3-picolylamine derivatization

Xz, o|2Y, ARY, 0K, WM, 2FH, o|SH, o, FX|, FU AYA*
seofsm et

MALDI-MS analysis of proteins and lipids in bovine milk

Ao|x|, oja, FRE, AOX|, ZX|Z, WM, O|SH, LFH, FoI3|, Totd, UYA*

seristm shsta

Human serum exosome isolation method comparison among different enrichment speeds
using centrifugation with atomic force microscopy

HolM, Aed, o|3Y, AOX|, ¥FH, HX|, FU, AX=, o5, Feotd, ZFHE*
setistn shetat

3,4-Dimethoxycinnamic acid as matrix for detecting sucrose in matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry

AFH, 0|3, ARE, A0[X|, LX|=, WUN, O[5, x|, Fg|, ot AFH*
seistm sheta

Sterilization effect of UV laser irradiation on Bacillus atrophaeus

ol Ojx, Ha4? dHAS

T R M T R

Lipid Composition of Exosome Derived from Human Serum

Jalaludin Igbal, /R&, FUI8|, WOlN, AFFH, Hx|, AFHHE*

suthstm 2t
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Protein composition analysis of bacterial spores before and after UV laser irradiation by 1-D
Gel Electrophoresis and MALDI-TOF-MS

H0|X]Y, Fotd! AREY W5, UHA™

a1 e A T el S RS

High Resolution LIBS imaging using Clarity Plus Authors:

Yulia Hong', Chang Rae Cho', Chuck Sisson?, Juan Carlos Guerrero?, Jong Yoo?,

Alan Koenig? and JhanisGonzalez’

'Applied Spectra Korea, Applied Spectra USA

Studies on the adhesion of the paint coatings in wet environment

#ojal’, ookt YS!, O[T, Zekgh*

KCC 5YATL EXHEN

Study on Corrosion of the Solvent-free Epoxy Coatings by Electrochemical Impedance
Spectroscopy (EIS)

2Nl o, EoY, Ky

KCC BYATA BHEN

77| 58 Composite?| HA2| Yo mE LY
SR, gt

'SKC R&D AIE]

Polymer 2|4 W7} Al 2¥Sl= 2ollE ZTTXIQ 742t o] S8t EVA 7|2l Acetic

acide] MM

EX A HEF, §FY!

'SKC R&D AIE]

Performance Verification of UV/Vis Spectrophotometer

So Yang Kim', Tae-Sung Bae', Bo Kyoung Kim!, Hyung Seon Shin? Jung Ju Seo**

4
-4
7]
Hr
1x

YJeonju Center, Korea Basic Science Institute(KBSI),

Center for Research Equipment, Korea Basic Science Institute(KBSI),

3*Center for Scientific Equipment, Korea Basic Science Institute(KBSI)

glo| XAt CtAE7| RZEECt=0r 2FEMT|(LA-MC-ICPMS)E 0| 8¢t 47| ZHHLH|
Ho{2ofl cHst PPU-#°Th H|HY ACHSH

Holzt* w2t Azl g4

S| XX AHT Y ATEH PR, K FEUXK|E HAFARE
femto-second LA-ICP-MSE 0|23t yumZ 37|09 LetE UKt S AH|
Hts], ok, &, OfX|+t

SR AE TR, SOFAEEEHA

Pseudane-VII Isolated from Pseudoalteromonas sp. M2 Ameliorates LPS-Induced Inflammatory

1

N YUE B}

Hr

Response

Woo Jung Kim*, Jun Sik Lee’ and Jong Suk Lee'*

!Biocenter, Gyeonggido Business & Science Accelerator

’Department of Life Science, Immunology Research Lab, BK21-plus Research Team for
Bioactive Control Technology, College of Natural Sciences, Chosun University
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Mz EF Bio-SRFsQ| Eal 28 HARSHEEN O EHHE F4
New Fuel Bio-SRFs(Coffee Residues)Carbonization by temperature of Fuel Characteristic
Analysis and Thermal Stability
MEO], A|HY, ojste
SO S AT SHEHRA
OESE 0| 2%t Total £t (0)2A]
QEXI* ZIG At
Posco ZHQFM|A A
Epitope characterization of a Lys63 linkage-specific ubiquitin antibody by mass spectrometry
Ji Eun Jung'*, Vanessa Cardenas’
!National Forensic Services, “Universidad del Quindio
Colorimetric detection of arsenic and mercury ions based on the d-penicillamine induced
aggregation of gold nanoparticles
Sujin Yoon™?, Yunsik Nam? and Kangbong Lee'**
'National Agenda Research Division, Korea Institute of Science & Technology

’Advanced Analysis Center and Green City Technonogy Institute, Korea Institute of Science
& Technology,**University of Science & Technology
Analytical method of agmatine and putrescine in human embryonic kidney cell by
LC-ESI-MS/MS
Mi-jung Ji*, Jung Hee Kim?!, Suk Youn Son', Ki Soo Lee!, Soo-Hyun Lee?, Hyun-Mee Park**
!Advanced Analysis Center, KIST, 02792, South Korea, “Department of Medical Record and
Health Information Management, Kongju National University, Gongju-si 32588, Korea
I &5 Potassium nitrate(KNO;, 299.0%) = 0O|Zko| 2Z|(Na) A EMH X|x3} P
oM EMA &L} ABM, LS d*

SIS T SR A ME
SHY S % $7] 0124 S0l B EY

EME, AL SOIE, AR0|, YUY, WHE, Y24, BN, AFYX

SR T BheE A M

ShEY CiS S I3 Lh-BXo| 2T ol £

oo BNSL =X, AR0|, YHY, HRE, YES, EMY, S, ABH*

ShRBfoI T BftE A ME

Simultaneous Qualitative and Quantitative analysis method for essential amino acids by

Q-NMR

Heesu Kwon, Tae Seung Kim, Chong hyeak Kim*

Chemical Analysis Center, Korea Research Institute of Chemical Technology

REACH 7|8t R7|2%¢9 29 3 S2E &4
0|2%, ZEE, L0E =d3| gtz gy, Mg,

ota ottt stetE AAE

Evaluation of particle size and size distribution of ZIF-67 crystals affected by various alcohol

. ETR. o

of

solvents using SEM analysis
Heuiwon Yang, Sanghwa Hyun, Eunsoo Lim, Chonghyeak Kim, Yoonmi Choi*
Chemical Analysis Center, Korea Research Institute of Chemical Technology
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, O|QI*, ZEf7
aldehydes, and dicarbonyl compounds in heat-not- burn tobacco products by headspace

Drug Abuse Research Center, Kongju National University, >*®Department of Environmental
Da-Seul Lee', Hyung-Woo Jee!, Hyo-yoon Park!, Jindanorraset Buntharika®, Ki-Jung Paeng'

of hydrolysis of phthalate diesters by B-glucuronidase/aryl sulfatase in saliva

VU THI HOANG VAN, HO-SANG SHIN?
’Kongju National University, Department of Environmental Education

*Kongju National University, Department of Environmental Science,

gas chromatography-mass spectrometry
!Department of Chemistry, Yonsei University

Hyun-Hee Lim', Ho-Sang Shin**

Education, Kongju National University
PF-065 The Development of ZnDDP Analysis Method for Antiwear Additive of Lubricant using Solid

PF-064 Simultaneous determination of saturated and unsaturated carbonyl compounds, aromatic
Phase Extraction

PF-063 Determination of 15 endocrine disruptors in human saliva using GC-MS,
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Raman microspectroscopy as a tool for microplastic analysis

Soo-A Cho', Won-Bo Cho!, Hyo-Jin Kim'*

'Dongduk Women's university, Department of pharmacy.

2t E2HS 0|8 HEME § X0|M S2tAE EME A

Development of microplastic analysis in bottled water by Raman microspectroscopy

Zpof, xR, FHTH

'SR st el

Development of a method for determination of secondary amines in water using GC-MS
following after derivatization

Syed Wasim Sardar', Thu Thi Hoai Mai', Hekap Kim**

'Department of Environmental Science, Kangwon National University

School of Natural Resources and Environmental Science, Kangwon National University
HCIHORRE WEERE QHET FIIE It AlEYY (1) -BTH LS LY -

24l 01 1B, AYA? Yarnix

=

‘Zoithstn BHSD, AF0HTIS0HK|, YU m BHB TS

WOIHOZME WHEE QUST WIS I8 AIEWH L) -HEH Y wy -
KlolAY HYT, OjHF, AN UB*

1012712 0| 4RI (F), Z Ak

o
B2 - To HEE Q7kA MHTKIS WY - AMD MW}
MHE, AURX Yo, ol4w?

"ZAhEtn stEst g aristn stAgeEte, CeA ol
Development and evaluation of disposable antimicrobial face mask

Heejin Lee', Sooyeon Choi', KIM AREUM!, Woonjung Kim? Seungho Lee'*
*Chemtree Co.Ltd. Research Center, ? Department of Chemistry, Hannam University
Development of Air Purifiers Equiped with Layers of Functional Filters

Heejin Lee', Sooyeon Choi', Kyong Eun Yu', Woonjung Kim? Seungho Lee'*
*Chemtree Co. Ltd. Research Center, ? Department of Chemistry, Hannam University
ST SIU Y QoA =EEE 5

o2, AL AP, AMY, HFH, RO, WA, NAY, AF0
LEYYA LA EATE

Analysis of residual pharmaceutical substances in water using solid phase extraction and

triple quadrupole LC-MS
Joo Hee Chung'*, Yun Gyong Ahn? Kun Cho?
Seoul Center, *Western Seoul Center, and 3Biomedical Omics Group Korea Basic Science Institute

=2k JFS st ARl AT dRIIsEE GEEG0 B A
S0, sUsH agehr, Zokp? AERS, Ay
MotRAA 7| S A, 22 ATNSt I, PRt 7| & 0| WR|(F)

71712 E o188t HSEIIA WM HY 9F HEO st AT
258" 0|9

flralo e g PR b |
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PF-078 AEMES S¥ WYY ST UZZ HIE AT
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SRS S AT, AF)RLIE0L

PF-079 21HY [HSS 93 $84 DEXEBO BUT £4
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SRS U BheE M

PF-080 Analysis of Toothbrush Microplastics Using Raman Imaging
Sumin Lee, Chanjo Park, Chong-Hyeak Kim, Yecheol Rho*
Chemical Analysis Center, Korea Research Institute of Chemical Technology
PF-081 Adsorption materials profiling for fine particles using Gas Chromatograph-Mass Spectrometer
So Hee Im, Eun Ok Lee, Gyo-Beon Park, Sung-Hee Cho*
Chemical Analysis Center, Korea Research Institute of Chemical Technology (KRICT)
PF-082 Development of Heavy Metal Removal Technology to Recycle Waste from PCB Etching
SE Chul Hong'*, Mi Young Son', In kyeong Jung® In Kim? Hyoung Wook Choi?,
Tae Gwon Seo?
*Gumi Electronics & Information Technology Research Institute, 2SUNG EUN CO., Ltd
PF-083 LH7|5 Rl FLER7ISIEE SEEH 7MY

PF-084 HASL M2 QHHES ot
AHOL, Sa?, MY oMt ARNM
P*K-water @i 7@l S HOIMME], 20[2toixtthstm ArstE el
PF-085 T3 A$8i20| WABUN)Z M2(6°0) YEUL BLEHYQ)
S AHOR AN oM ARA
L*O|BfOIRHCHSE I AFSFEEL K-waterel T ST OHHME

PF-086 Reconstruction of historical trends of and persistent organic pollutants during Anthopocene
in the sediment core from Southern Ocean
ZIZ=EfY?*, Gerhard Lammel? Irene Stemmler®, o|@1Z*
lmstatointstol 1ol 2 A HIEMIE, ?Max Planck Institute for Chemistry, Germany,
3Max Planck Institute for Meteorology, Germany, *=2X| A
PF-087 &% o A% Xty 2HQ L[ X5 SO ¥EX®E €84 A

HCrel, ojg=*, 0|8, g7leh Mg

Z7| QYET WM
X|$ioh, @42, OIRD|, O|FH, H¥O|, ol
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M 1E & ZTAE 2H : PF-089 ~ PF-107

PF-089

PF-090

PF-091

PF-092

PF-093

PF-094

PF-095

PF-096

PF-097

Chiral LC-MS/MS assay to determine that gliptin is not converted to (S)-gliptin in vivo after
administered in rats and humans

Jae-Yong Lee', Yusung Choi', Thi Ngoc Van Nguyen? Jong-Seong Kang?, Woongchon Mar,
Kyeong Ho Kim'*

!College of Pharmacy, Kangwon National University, Pharmacy Faculty, Can Tho University
of Medicine and Pharmacy, *College of Pharmacy, Chungnam National University,

“College of Pharmacy, Seoul National University

Identification and comparison of major composition in Stauntonia hexaphlla leaves with
different growth years and seasons by HPLC-PDA-ESI-MS/MS and HPLC-ELSD

Gao DAN, Chong Woon CHO, Seo Young YANG, Young Ho KIM, Jong Seong KANG*
College of Pharmacy, Chungnam National University, Daejeon, 34134, Korea

A new bio-analytical method for inotodiol using LC-MS/MS and its application for pharmacokinetic
study in mouse

Jin Hyeok KIM, Chong Woon CHO, Jong Seong KANG*

College of pharmacy, Chungnam National University

Discrimination of gallbladder diseases using Infrared and Near-Infrared spectroscopy

Eunjin Jang®, Hoeil Chung"*

'Department of Chemistry, Hanyang University

Simultaneous GC-MS determination of seven phthalates in total and migrated portions of
consumer product

Eun Kyu Lee, Jun Sang Yu, Eun ji Ha, Jeong In Seo, Hye Hyun Yoo*

Department of Pharmacy, Hanyang University

Detection of Metabolites of TB-500 Peptide in Different In-Vitro Enzyme Systems by UHPLC
Coupled With QE

Khandoker Asiqur Rahaman®™? Anca Raluca Muresan'?, Farzana Binte Rafique?, and Oh-Seung Kwon™>*

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

Comparison of eco-friendly analytical methods for rapid screening of 92 multi-class illegal
adulterants in softgel type supplement by UHPLC-Q/TOF mass spectrometry

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

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

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

Jinhee Um, Wonwoong Lee, Jongki Hong*

College of Pharmacy, Kyung Hee University

CYP enzyme inhibition by Garcinia cambogia extract and its bioactive ingredient, hydroxycitric acid
Jun Sang Yu, Min Sun Choi, Young Seok Ji, Hye Hyun Yoo*

Department of Pharmacy, Hanyang University
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Simultaneous determination of 19 bisphenol analogues in 52 consumer products using
UPLC-MS/MS analysis

Jeong Hoon Park, Min Sun Choi, Young Seok Ji, Ji Eun Oh, Hye Hyun Yoo*

Department of Pharmacy, Hanyang University

Development for Detection of Phthalates in Aqueous Phase using MWCNTs-IL/PANI Coated
on In-Needle for Solid Phase Microextraction

Soyoung Ahn, Sunyoung Bae*

Department of Chemistry, Seoul Women's University

Synthesis and Characterization of Zinc Ion Imprinted Polymer for Selective Adsorption of
Zinc Ion and Its Application

Yelin Lee, Sunyoung Bae*

Department of Chemistry, Seoul Women's university

Simultaneous analysis of ionic and non-ionic surfactants in feminine washes as one of the
personal care products

Ah Ram Choi'?, Woo-Yong Park’, Jinmi Jung’, Ji Eun Jung', Kyoung-Min Kim!, Su Hyeon Lee’,
Ja Youl Yang!, Nam Yee Kim?!, Ji-Sook Min®, Hyun Kyoung Ju'*, Sunyoung Bae®*

L*Seoul institute, National Forensic Service, **Department of Chemistry, Seoul Women's University,
3Forensic Chemistry Division, National Forensic Service

Analysis of intact proteins expressed in human serum exosomes using MALDI-FTICR-MS
QT o|Chyl, ZojMl WAL RN FFw AP

STt ShekD, R XIS R Y AT FATH| A B

BRI EMSR U AT MO AU

Effective Sample Preparation of Polyphenols in Wine using Deep Eutectic Solvent-based
Dispersive Liquid-Liquid Microextraction

Jongsung Noh, Seunghoon Song, Wonhoe Koo, Hyun-Woo Cho and Seung-Woon Myung*
Department of Chemistry, Kyonggi University

Pollution Characteristics of Atmospheric PM;o, PM,s Aerosols in relation to Meteorological
Phenomena at Gosan Site, Jeju Island

Hee-Ju Kang, Jung-Min Song, Sook-Young Park, Geon-Yoon Kim, Won-Hyung Kim, Chang-Hee Kang*
Department of Chemistry and Cosmetics, Jeju National University

Study on Organic Molecular Distribution and Characteristics via Analysis of Natural Organic
Matter (NOM) in Korean Spring water Using 15T FT-ICR MS

Yunji Choi', Yeongsuk Yoo!, Kyoungsoon Jang', Kwangsik Lee?, Kun Cho*

L*Center for research equipment, Korea basic science institute, Cheong-ju

o2 A3 L SLCstolE MY Hln

Method comparison for analyzing formaldehyde in marking pen ink

SN P, 22

Stfristin S8ttt ot MAY| ST AN 7| SMEH

Characterization of particle size of sample by line-mapping based spatially offset Raman scattering
Sang hoon Cho!, Si Won Song? Hyung Min Kim? and Hoeil Chung'*

*Department of Chemistry, Hanyang University, “Department of Chemistry, Kookmin University
Preparation and characterization of silver-coated silica nanoparticle for application to antibacterial
window-screen

Youngmin Jeon, Dongsup Song, Meiyu Zhang, Woonjung Kim and Seungho Lee*

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

-32-



Symposium I

- Advanced research in Food
Analytical Science -



20199 = H632| TtmEAMatste| FA stary2

SYMI-01
Artificial Colors (Tar colors) in Foods

o|x-|u|1*

15k A H| K2
*Corresponding author: nanejb@kca.go.kr
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Chemical Characterization of Oligosaccharides in Fermented Soybean Paste,
Doenjang and Soy sauce, Garnjang

ol g*
Soltfstn AEZEN3

=)
*Corresponding author: hlee@deu.ac.kr

Fermented soybean paste, Doenjang and soy sauce, Ganjang are the traditional fermented
foods that are widely consumed in Korea. In addition to nutritional and sensory characteristics,
healthful aspects including probiotic and prebiotic have gained attention recently. Even though
carbohydrates are the most abundant in fermented soybean products, they have not been
extensively studied as a result of their high structural complexity. In this study, we investigated the
oligosaccharides and their monomeric composition in Doenjang and Ganjang. The oligosaccharides
were extracted using C8 and graphitized carbon cartridges. For monosaccharide analysis, the
samples were hydrolyzed and analyzed by gas chromatography. An in-depth analysis of the
oligosaccharide structures was performed using a quadrupole time-of-flight mass spectrometer.
Oligosaccharides with a degree of polymerization ranging from 3 to 7, and their constituent
monosaccharides, were characterized and quantified. Both in soybean paste and soysauce, galactose,
glucose, mannose, xylose, and fucose were predominant constituents of oligosaccharides, whereas
rhamnose, fructose, and arabinose were found only in trace amounts. The diversity of
oligosaccharides composition found suggests that the microorganisms proliferated during
fermentation produce the enzymes that hydrolyze carbohydrate polymers and yield novel
oligosaccharides. The soybean products could have selective prebiotic activity toward specific
bacterial strains, which presents prebiotic potential of traditional fermented soybean foods.
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Flavor : Analysis tools and it's functional properties based on human
electroencephalography (EEG) and metabolism

Eui-Cheol Shin

Gyeongnam National University of Science and Technology
eshin@gntech.ac.kr

Flavor have been analyzed by a combination of an absorption matrix and gas
chromatography-mass selective detector for several decades. Recently, volatile compounds absorption
sensor (ex. electronic nose) replaces GC/MS system due to its fast and convenient system. Flavor
can be defined as the recognition by a person's sensory apparatus of a mixture of volatile
chemicals according to the characteristics of the receptor. Olfactory is a mixture of multiple volatile
chemicals that, when combined with certain receptors (GPCRs) in the posterior cell membrane of
the human nose, signal transporters are activated and recognized by the brain. This study identified
the food flavor investigated the effects of the inhalation of these compounds. After inhalation of
the food flavor, the subjects’ systolic blood pressure and heart rate decreased. This indicates that
inhalation of the food flavor provides mental and physical relaxation. We examined the changes in
electroencephalogram findings that are observed after food flavor inhalation. An increase in theta
and alpha waves, which usually appear during relaxation, as well as a decrease in beta and gamma
waves, which appear during brain activity such as excessive attention, were noted. These results
indicate that food flavor inhalation helps to reduce blood pressure and may provide mental and
physical relaxation.
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Development of Certified Reference Materials for Organic Nutrients

Joonhee Lee

Center for Analytical Chemistry, Division of Chemical and Medical Metrology, Korea Research
Institute of Standards and Science (KRISS), Daejeon, 34113, South Korea

KRISS, the national metrology institute (NMI) of Korea, has developed and maintained various
matrix certified reference materials (CRMs) to analyze various compounds in food and agricultural
products, environments and pharmaceuticals. In order to keep the traceability for value of CRM,
KIRSS follows the certification schemes including purity assessment, method development,
validation/verification, homogeneity test, value characterization and stability monitoring. Recently, we
developed several food matrix CRMs for the analysis of organic nutrients including water- and
fat-soluble vitamins, fatty acids as well as proximate. The certified values were obtained by isotope
dilution mass spectrometry method which was sufficiently validated, and the additional information
values were determined by collaborating laboratories for the selected nutrients and proximate
analysis. For example, infant formula CRM for the analysis of organic nutrients (108-02-003) are
under dissemination with certified values of 5 analytes in water-soluble vitamins, 7 analytes in
fat-soluble vitamins and cholesterols. Other than, values for 4 water-soluble vitamins, 6 fatty acids,10
amino acids, crud-protein, crud-fat, ash and moisture were provided as an additional information
value. In the case of multivitamin CRM for the analysis of organic nutrients (108-10-019), it provides
the certification values for 7 water-soluble vitamins and the additional information values for vitamin
C and 4 fat-soluble vitamins. Also, we are developing CRMs for rice (108-01-007), wheat flour
(108-01-009), spinach (108-05-010), cabbage (108-05-011), apple (108-05-012), tuna (108-04-005) and
beef (108-03-007). Value assignment process are in progress with a focus on certifying the main
nutrients in each food. In each food matrix, the analytical method including sample preparation and
instrumental analysis is optimized and validated for each nutrient in order to improve the accuracy
and precision. After assigning the property values, the stability monitoring is carried out annually to
assure the values under storage condition.
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Raman Spectroscopy for Raman Shift and Intensity Calibration
A AL

ot EZEtetA
*E-mail: h.kwon@bkriss.re.kr

When light irradiates on a sample, it can be scattered to the Rayleigh scattering and stokes
and anti-stokes scattering. Such stokes shift corresponds to vibration or phonon modes of
molecules and materials, which is represented to Raman shift from the criterion of Rayleigh
scattering (zero shift). We define the wavenumber accuracy and precision of Raman spectra with
the traceable material (Polystyrene film SRM 1921b). To establish the reliable measurement, we
validate x-axis in wavelength with SI traceable low-pressure arc lamp emission lines. Next we
revalidate x-axis in wavenumber with Raman bands of cyclohexane (ASTM E1840-96), additionally
Si 1st order Raman band. We interestingly found the frequency difference between the values of
the standard and measured Raman bands, the extent of which depends on the specific vibrational
modes. On the other hands, a single-layer graphene suspended on 285 nm SiO./Si used to
reference materials intended for the correction of the relative intensity for Raman bands. In
correcting the Raman scattering efficiency upon the wavelength of the irradiated laser, the Raman
intensity is quite accurately coincided with the amount of material. It will be useful for the
relative intensity comparison for the quantitative analysis.
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Determination of the Effects of Hydroxycinnamic Acids
on the Reduction of Furan and Dicarbonyls using LC-MS

Sang Mi Lee', Li Wei Zheng', Youngae Jung’, GeumSook 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

Furan is regarded as a possible carcinogen to humans (group 2B) by International Agency for
Research on Cancer (IARC). It has been detected in some foods, such as coffee, mainly during
heating processing, because its formation is closely related to high temperature. The precursors for
it include ascorbic acid, amino acids/reducing sugars, polyunsaturated fatty acids and carotenoids.
Thus, any foods, which have those diverse precursors and are exposed to high temperature, can
lead to the formation of furan. In our previous study, we found that some hydroxycinnamic acids,
such as cinnamic acid (CNA), p-coumaric2l acid(CMA), caffeic acid (CFA), and chlorogenic acid
(CGA), can reduce the formation of furan in coffee model system, possibly, by trapping dicarbonyls,
which are reactive intermediates derived from all the precursors, including ascorbic acid, amino
acids/reducing sugars, polyunsaturated fatty acids and carotenoids. In this study, the effects of
hydroxycinnamic acids, such as CNA, CMA, CFA, and CGA, on the reduction of furan were observed
in canned-coffee model systems (CCMS) containing a-dicarbonyls [glyoxal (GO) or methylglyoxal
(MGO)]. Also, the effects of hydroxycinnamic acids on the trapping of GO and MGO were
determined. In addition, the possible structure of an adduct of glyoxal and caffeic acid was
suggested using LC-MS and LC-MS/MS analyses, indicating that the trapping of a-dicarbonyls, such
as GO and MGO, by CFA and CGA be closely related to furan reduction.
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Analytical Methods of Multi-mycotoxins for Total Diet Study

Bogyoung Choi', Youngsun Lee’, Jung Hee Kim', Jee-yeon Lee?,
Heera Na’ Jihye Yang® Hyun-Mee Park*

'Korea Institute of Science and Technology, Advanced Analysis Center,
’Korea Health Industry Development Institute, Nutrition Policy and Promotion Team Researcher
*Corresponding author: phm4556@kist.re.kr

Mycotoxins are naturally occurring secondary metabolites produced by fungi species of
Aspergillus, Fusarium, and Penicillium, and potentially having carcinogenic toxicities. In this study,
analytical methods of aflatoxins, fumonisins, ochratoxin A and zearalenone were established for total
diet study (TDS). *C-labelled mycotoxins matched with analytes were used as internal standards to
correct the matrix effect and extraction recoveries. For the analysis of many kinds of foods in TDS,
we classified matrix by the types and contents of fat, carbohydrates and protein. And then, six
representative matrices (rice porridge, tomato juice, peanut butter, olive oil, milk and red pepper)
were selected for the method validation. Multi-mycotoxins were extracted with the solvent and
clean-up with QUEChERS for 5 matrices, however, PBS and methanol double extraction and
immuno-affinity column (Myco6inl) clean-up were used for the spice samples. Liquid
chromatography-tandem mass spectrometry (UPLC-Qtrap MS) with MRM scan was used for the
analysis of multi-mycotoxins in the positive and negative switching mode and they were separated
on the Cig column with the solvent gradient elution. The fitness for purpose of the method was
evaluated with the parameters of specificity, accuracy recovery, calibration linearity, precision, method
LOD and LOQ. Precision and accuracy were within the acceptable criteria of Codex Alimentarius
Commission guideline (CAC/GL 71-2009). These validated methods were successfully applied to the
analysis of multi-mycotoxins in the table-ready cooked foods. This research was supported by a
grant (Korean Total Diet Study) from Ministry of Food and Drug Safety in 2019.

Key words: Mycotoxin, Total Diet Study, Method validation. LC-tandem MS
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Deep-Learning Based Autofocus Score Prediction
of Scanning Electron Microscope
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Monitoring the phthalic esters in disposable sanitary pads

Jiwon Shin!, Minyeong Kim', Ok-Nam Bae? and Seung-Hoon Baek*

College of Pharmacy and Research Institute of Pharmaceutical Science and Technology (RIPST),
Ajou University, Suwon 16499, Republic of Korea
’College of Pharmacy Institute of Pharmaceutical Science and Technology,
Hanyang University, Ansan 15588, Republic of Korea
*Corresponding author: shbaek@ajou.ac.kr

Disposable sanitary pads (DSPs) are essential for women'’s life, but concerns about human
exposure to the chemicals that may reside in DSPs are still growing. Phthalic esters (PAEs) can be
one of the feasible chemicals derived from the synthetic raw materials in or manufacturing
processes of DSPs. In this study, we aimed to develop and validate the analytical method for
monitoring the PAEs in the DSPs. Target analytes were the 15 PAEs that are currently or expected
to be under regulation. Analytical method for monitoring the PAEs levels in DSPs was developed
using the ultrasonic extraction and GC-MS. Developed method was successfully validated following
the ICH guideline in terms of specificity, linearity, LOQ, precision, and accuracy. Five PAEs were
identified in commercial DSPs (N=106) in Korea, of note, DEHP and DBP were the most
frequently found. These findings suggest that developed method was suitable for monitoring the
PAEs in DSPs. Our quantitative data may be useful for risk assessment of PAEs in DSPs to ensure
product safety. This research was supported by a grant (18172MFDS240) from Ministry of Food
and Drug Safety in 2018.

Keywords : Phthalic ester; disposable sanitary pad; GC-MS; validation
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*Corresponding author: swkwon@snu.ac.kr

Volatile organic compounds (VOCs) are primarily found in various foods and drink products.
Identified volatile organic compounds (VOCs) using a practical approach is important in
monitoring the quality assurance (GA) of production processes because they may be highly
related to human health and welfare. In this study, a simple and reliable method was developed
for the investigation of volatile organic compounds (VOCs) in diverse alcoholic beverages. In
particular, several volatile organic compounds (VOCs) in alcoholic beverages were analyzed with a
simple and reliable method using gas chromatography (GC) with flame ionization detection (FID).
The method was validated with four types of alcoholic beverages (beers, fruit wines, rice wines,
and spirits) to confirm the versatility of the method based on Ministry of Food and Drug Safety
validation guideline. Linearity, precision, accuracy, limit of detection (LOD), and limit of
quantification (LOQ) showed desirable results, proving the effectiveness of the method. After
applying the developed method to >30 commercial products, a multivariate discriminant analysis
method called principal component analysis (PCA) was utilized to tell the different profiles of the
volatile organic compounds (VOCs), depending on the type of alcoholic beverage. In conclusion,
gas chromatography (GC) with flame ionization detection (FID) is a suitable platform for the
analysis of volatile organic compounds (VOCs) in alcoholic beverages.
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Benzene monitoring in beverages: revisiting analysis conditions and ingredients

Eun Mi Kim', Dan Ah Kim? Sung Won Kwon? Yan Jin',

Heesoo Lee!, Seulgi Kang', Jeongmi Lee'*

L*School of Pharmacy, Sungkyunkwan University College of Pharmacy, Seoul National University
*Corresponding author: jlee0610@skku.edu

Benzene monitoring in beverages is usually conducted using headspace sampling-gas
chromatography/mass spectrometry (HS-GC/MS). For HS, high equilibrium temperature induced
artefactual benzene formation from benzoate and ascorbic acid, which was evidenced by comparing
mild (low temperature) conditions with 1) optimized (high temperature) conditions and 2) a
liquid-phase microextraction method involving no heat treatment. The mild HS-GC/MS method was
validated and applied to 900 commercial beverage samples of six different types. Based on the
literature and our monitoring results, eight variables—ascorbic acid, benzoate, benzaldehyde, Cu?",
Fe?*, riboflavin, pyridoxine, and heat treatment—were tested as potential effectors for benzene
formation. Using a fractional factorial design, their individual and interactive effects were examined,
revealing that all variables, except for Fe?* and pyridoxine, individually and/or interactively affected
benzene formation significantly. This study provides insight into accurate and reliable analysis
methods of benzene and ways to prevent unintentional benzene formation in beverages.
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Pharmacokinetic study of citrate plasticizers using LC-MS/MS analysis

Hyeon Kim, Young Seok Ji, Min Sun Choi, Hye Hyun Yoo*

College of Pharmacy, Hanyang University
*Corresponding author: yoohh@hanyang.ac.kr

Citrate plasticizers are a potential alternative of phthalates and found in various products such
as food packing, medical products, toys, spoons, forks, latex rubber gloves, nail polish and other
cosmetics. In addition, acetyl tributhyl citrate (ATBC) and acetyl triethyl citrate (ATEC) are used in
pharmaceutical plasticized polymers. However, the information on their pharmacokinetics and
metabolism is very limited. The aim of this study is to investigate the pharmacokinetics and
metabolism of ATBC and ATEC using liquid chromatography-tandem mass spectrometry (LC-MS/MS).
The LC-MS/MS methods for bioanalysis of ATBC and ATEC were developed, fully validated and
applied to pharmacokinetic studies in rats. ATBC was rapidly absorbed and eliminated and the
bioavailability was 27.4% in rats. The results of metabolic stability tests revealed that metabolic
clearance may have accounted for a considerable portion of the total clearance of ATBC. ATEC was
also extensively metabolized and excreted mainly as metabolites rather than as the parent form. The
developed analytical method and the resulting pharmacokinetic data would be useful for
understanding the safety and toxicity of citrate plasticizers.
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Applications of UHPLC-Tandem Mass Spectrometry in Illegal Drug Screening
™S, AHx|, o|H L, EEI|*

Aelrjstm ofstat

*Corresponding author: jhong@khu.ac.kr

In this study, comprehensive screening method of multi-class illegal adulterants in dietary
supplements and Spice drugs was suggested by UHPLC-Q/TOF-MS. After effective application of pH
controlled liquid-liquid extraction from herbal supplements and Spices, a broad range of multi-class
adulterants was successfully separated within 15 min on 1.7 pym fused-core C18 particles in a 100 x
2.1 mm column with gradient elution (mobile phase A : 0.1% formic acid in water; B : 0.1% formic
acid in acetonitrile) and sensitively detected at sub-ng/g levels by ESI in positive ion mode. From
the MS/MS spectra of illegal adulterants, certain common ions were observed to reflect their
structural characteristics. Based on these specific mass fragmentations according to their structural
similarity, extracted common ion chromatograms (ECICs) and neutral loss scans (NLSs) were
effectively applied for rapid screening of illegal adulterants in herbal supplements and Spices. The
developed method can serve as a promising screening tool for confirmation and determination of
illegal adulterants in various types of supplements, thus ensuring public safety.
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Field-flow fractionation (FFF) as a tool for separation, characterization, and
monitoring of behaviors of particles, polymers, and macromolecules

slee@hnu.kr

Field-flow fractionation (FFF) is a family of techniques that has been proven to be potentially
useful for separation and characterization of polymers, macromolecules and colloidal particles.

FFF employs an thin ribbon-like empty channel across which an external field is applied
perpendicularly to push the sample components toward one wall of the channel (‘accumulation wall’),
resulting in formation of layers of the components on the accumulation wall. Then the laminar
channel flow with a parabolic profile carries the components down the channel at different rates
depending on the thickness of the layers. Various types of the external field can be applied, including
thermal, sedimentation, and flow, etc.

The basic principle of FFF will be reviewed. Then some detection methods (e.g., light scattering)
that can be useful for FFF will be explained. Finally some of applications of FFF for analysis of various
types of particles and polymeric materials will be discussed.

Topics include:

(1) Analysis of size distribution of TiO, nanoparticles using sedimentation FFF (SAFFF) combined with
single particle mode of ICP/MS.

(2) SAFFF-UV/VIS for characterization of citric acid-modified HP zeolite particles.

(3) Molecular Weight Characterization of Cationic Potato Amylopectin (CPAP) using asymmetrical flow
FFF (AsFIFFF).

4) Characterization of fluorescent pigment particles using AsFIFFF.

5

6

7) Study on elution behavior of poly(amidoamine) dendrimers and their interaction with bovine serum
albumin in AsFIFFF.

Purification and characterization of a biosurfactant produced by pseudomonas sp. G11 by AsFIFFF.
Size characterization of drug-loaded polymeric core/shell nanoparticles.

4)
)
(6)
)

8) Specific and sensitive detection by SERS combined with FFF.
9)

(

(9) Capability of Thermal FFF (ThFFF) for analysis of natural rubber.
(10) Analysis of Intraocular Lens (IOL) materials Using ThFFF.
(

11) Determination of gel content in polymers.
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Secondary Aerosol Sampling and Measurement by
Using State-of-the-Art Analytical Equipment

Shun-cheng Lee, Yan Tan, Qi Yuan, Haiwei Li, Zhuozhi Zhang

Department of Civil and Environmental Engineering,
The Hong Kong Polytechnic University, Hong Kong

Hong Kong faces severe region-wide photochemical pollution. With a subtropical climate, dense
vegetation, intense human activities, and proximity to the South China Sea, the photochemical
processes from a cocktail of gases and aerosols from natural and anthropogenic sources are very
complex. Although it is known that the photochemical pollutants are formed by reactions of oxides
of nitrogen (NO,) and volatile organic compounds (VOCs) and radicals play a key role, recent
research has revealed key gaps in understanding the sources and processes of radicals and VOCs
and the interactions of emissions from urban/industrial areas, vegetation and oceans. With a large
suite of advanced instrumentation, we concurrently measure the secondary products/intermediates
(e.g. Os, PANs, low volatile organics) and their precursors (e.g. SO, NO, CO and VOCs), aerosols
(including chemical, physical, and optical properties), various tracers (including inorganics and
organics), and some other parameters. We newly also acquire state-of-the-arthigh-resolution
time-of-flight mass spectrometry techniques (PTR-Tof-MS, Tof-CIMS), and TAG-GC-Tof-MS and
Tof-AMS are employed for the first time to comprehensively investigate the photochemical oxidation
of VOCs and formation of secondary organic aerosol (SOA). A large variety of biogenic and
anthropogenic VOCs are quantified online at high time resolution by PTR-ToF-MS. The recently
developed Tof-CIMS is deployed to measure the oxidation/intermediate vapors on the molecular
level with a wide range of oxidation stages and volatility. The first TAG-GC-Tof-MS in the world and
the Tof-AMS are utilized for real-time measurements of the chemical composition of submicrometer
aerosols as a function of particle diameter. Non-refractory PM constituents including sulfate, nitrate,
chloride, ammonium and total organics are measured with the Tof-AMS, while the TAG-GC-Tof-MS
is applied to measure the speciated organic compounds in atmospheric aerosols every hour.
Addressing these issues is crucial in mastering the mechanisms of ozone and SOA production and
formulating effective mitigation strategies for urbanized subtropical and vegetated regions.
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*Corresponding author: swmyung@kgu.ac.kr
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Establishment of analytical methodologies for E-cigarette:
Composition of E-liquid and aerosols

MAtErHfe] Fd& W HiE=0 cHet A" e AL
Ki-Hyun Kim

Department of Civil and Environmental Engineering, Hanyang University, 222,
Wangsimni-Ro, Seoul 133-791, Korea
"Correspondence: kkim61l@hanyang.ac.kr

Our research team was involved in a long-term project to develop analytical methods to
determine major components (such as nicotine (Nic), two key solvents (propylene glycol (PG) and
vegetable glycerin (VG)), and carbonyl compounds (CCs)) contained in e-cigarette (EC) liquids before
vaping and from aerosols after vaping. The relevant analytical methods have been developed for
each target the parallel quantitation of two different samples by selecting certain targets for annual
goal for the study. The analysis of the above mentioned targets in both types of samples was
carried out by a gas chromatography-flame ionization detector (GC-FID) or HPLC method by
following the mass change tracking (MCT) procedure introduced in our earlier study. A list of
quality assurance parameters including detection limits and recovery of all target components in
both EC liquid and aerosol samples were assessed for each target species using both the lab-made
e-solutions and some selected commercial products. In addition, the approach to detect glass
particles released due to the continuous use of E-cigarette device was also investigated. Overall, all
the methods developed for each target in this study were reliable enough to generate their
absolute contents in both liquid and aerosol samples.

Keywords: Propylene glycol, Vegetable glycerin, Nicotine, Liquid and aerosol samples, Electronic
cigarette
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[1] Donggi Yang, Huahong Shi, Lan Li, Jiana Li, Khalida Jabeen, and Prabhu Kolandhasamy.
“microplastic pollution in table salts from china”. Environmental Science & Technology. 49, (2015).
pp. 13622-13627.

[2] Darena Schymanski, Christophe Goldbeck, Hans-Ulrich Humpf, and Peter First. “Analysis of
microplastics in water by micro-Raman spectroscopy: Release of plastic particles from different
packaging into mineral water”. Water Research. 129, (2018). pp. 154-162.
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Chemically Denatured Structures of Porcine Pepsin
using Small-Angle X-ray Scattering

1 x12 2 2%
O " AESH, UEM, HEY

SRS IR BB AME, ST EYTIET| AL WA T
*Corresponding author: jinks@postech.ac.kr

We have investigated the three-dimensional (3D) structure and conformational transition of
porcine pepsin in solution over a wide range of denaturant urea concentrations (0-10 M) using
Raman spectroscopy and small-angle X-ray scattering. It was shown that pepsin molecules retain
their fully folded state at 0-5 M urea, show a partially denatured state at 6 M urea, and display a
strongly unfolded conformation at 7-10 M urea. 3D GASBOR ab initio structural models, which
provide an adequate conformational description of pepsin under varying denatured conditions, were
successfully constructed. We believe that the structural evidence presented herein provides useful
insights into the relationship between enzymatic activity and conformation of porcine pepsin at

different states of denaturation.
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Determination of Microplastics in Cosmetics by microscope-FT-IR Spectroscopy

Microscope-FT-IRE AE% oI E T O|MNZSEtAE A

Jaehak Jung'™* Eui-Sung Choo’, Seok-Ki Lee?, Changseong Kim?

Korea Institute of Analytical Science and Technology, SUNGMOON SYSTECH,
Cheonggyecheon-ro 471, Dongdaemun-gu, Seoul 02587, Korea
’Department of Scientific Technique.Applied Chemistry, Woosuk University,
443 Samnye-ro, Samnye-eup, Wanju-gun, Jeollabuk-do 55338, Korea
*Medical Device-Bio Research Institute, Korea Testing & Research Institute,
98 Gyoyukwon-ro, Gwacheon-si, Gyeonggi-do, 13810 Korea

Microplastics in personal care and cosmetic products have long been widely used for example
in rinse-off products such as soap, shower and bath products and facial cleaners. However, since
the POPs substances and harmful heavy metals adsorbed on the micro plastics are recognized as
food by fish and shellfish, they eventually become a serious environmental pollutant source in terms
of resource circulation. Therefore, in the case of microplastics less than 5 mm in size, the use of
cosmetics and toothpastes for cleaning and exfoliation purposes was prohibited in Europe and the
US, and Korea (MFDS), in accordance with the Cosmetic Safety Standards, and for cleaning and
exfoliation for the purpose of intentional use. In order to determine whether microplastics are
contained in various formulations related to cleaning and exfoliating products, a test method is
developed by using microscope-FT-IR after sample pretreatment. In addition, FT-IR analysis was
carried out with transmission mode and ATR mode, in order to confirm the possibility of
misjudgment due to container contamination and similar raw materials other than microplastics in
the judgment process.

1. ISO/TR 21960:2019, Plastics in the environment-Current state of knowledge and methodologies
2. MEBQAGEATAN, 2TE T HigSAEE =AY ZI0| =T AL QFLHA) “24. OJMS2tAE,
20194 64

3. UNEP, Plastic in cosmetics, “Are we polluting the environment through our personal care?”, 2015
4. lain Davies, Cosmetics Europe GA, 2016, "Defining Polymeric Cosmetic Ingredients: Progress and
Importance”, Personal Care Products Council

5. S Estat=2ZH™(ECHA), ANNEX XV RESTRICTION REPORT (PROPOSAL FOR A RESTRICTION),
“intentionally added microplastics” 11 January 2019
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Racemization and conversion of 6-methoxydihydrosanguinarine
isolated from the extract of Hylomecon plants

Jong Seong KANG*, Chong Woon CHO

College of pharmacy, Chungnam National University
*Corresponding author: kangjss@cnu.ac

A biologically active benzophenanthridine alkaloid, 6-methoxydihydrosanguinarine (MS), was
isolated from the extract of Hylomecon plants. Benzophenanthridine alkaloids exhibit a variety of
pharmacological effects including anti-inflammatory, antispasmodic and relaxant activity, antimicrobial,
anti-tumor, acethyl-cholin-esterase inhibition, transient hypo-tension, and so on. However,
ethoxydihydrosanguinarine (ES) and isopropoxy- dihydrosanguinarine (PS) were formed from MS in
ethanol and isoproanol, respectively, indicating that MS could be an artifact produced from
dihydrosanguinarine and methanol. The physicochemical properties of MS, ES and PS were further
evaluated. Interestingly, the approximately same conversion rates for the formation MS from ES or
PS and the slower conversion of MS in isopropanol compared to ethanol demonstrated two step
mechanism in the reaction of alkoxysanguinarine in alcohols, which is composed of the initial
formation of sanguinarine as a planar intermediate and the addition of alcohol to intermediate as
possible rate limiting step. Thus, sanguinarine has a pivotal role in the chemical behavior of
alkoxysanguinarine in alcoholic solvents. Although enantiomers of MS can be separated by chiral
HPLC, its isomers rapidly form a racemic mixture in methanol. The rate constants for the
racemization of MS enantiomers were determined by dynamic HPLC and chiral chromatography. The
unusually rapid racemization may originate from the formation of a stable iminium ion intermediate,
sanguinarine. Therefore, the variety of biological activities exhibited by sanguinarine may be
attributable to a combination of (+)-MS, (-)-MS, and sanguinarine.
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Chiral LC-MS/MS assay to determine that gliptin is not converted to (S)-gliptin in
vivo after administered in rats and humans

Jae-Yong Lee', Yusung Choi’, Thi Ngoc Van Nguyen?, Jong-Seong Kang’,
Woongchon Mar®, Kyeong Ho Kim'*

College of Pharmacy, Kangwon National University,
’Pharmacy Faculty, Can Tho University of Medicine and Pharmacy,
3College of Pharmacy, Chungnam National University,
“College of Pharmacy, Seoul National University,

*Corresponding author: kyeong@kangwon.ac.kr

The chiral inversion has been a concerned issue during the research and development of a
chiral drug. To monitor the potential chiral interconversion of gliptin to (S)-gliptin in vivo, a highly
sensitive and selective chiral LC-MS/MS assay was developed for the quantitative determination of
gliptin enantiomers in rat and human plasma. In this assay, plasma samples were extracted by solid
phase extraction (SPE). All the enantiomers were separated on an Chiralpak AD-3 column and
detected by a tandem mass spectrometer in multiple reaction monitoring mode. The method was
fully validated and successfully applied to the pre-clinical and clinical pharmacokinetic study of
gliptin drugs. No chiral inversion was observed during sample storage, sample process, analysis and
(S)-gliptins were not detected in rat and human plasma after the oral administration of gliptins. It is
concluded that gliptins do not convert to (S)-gliptin in rats and humans.
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Identification and comparison of major composition in Stauntonia hexaphlla leaves
with different growth years and seasons by HPLC-PDA-ESI-MS/MS and HPLC-ELSD

Gao DAN, Chong Woon CHO, Seo Young YANG, Young Ho KIM, Jong Seong KANG*

1College of Pharmacy, Chungnam National University, Daejeon, 34134, Korea
*Corresponding author: kangjss@cnu.ac.kr

The leaves of Stauntonia hexaphylla (SHL) is a very popular herbal medicine in Korea because it
can be used to treat rheumatic osteoporosis and other diseases. However, in recent years, due to
the inconsistency of harvesting time and growth years, the quality is uneven, which indirectly brings
some negative effects on safe clinical medication. Therefore, this study aims to identify the main
chemical composition of SHL in different growth years and harvesting seasons by high-performance
liquid chromatography (HPLC) with tandem mass spectrometric (MS/MS) detection for the quality
control of SHL. The content of main constitutions in SHL was compared by HPLC coupled with
ultraviolet detector (UV) and evaporative light scattering detection (ELSD). The results shown that
SHL was most suitable for harvesting in autumn, because the contents of various chemical
components were relatively high, and the accumulation of triterpenoids saponins were also different
in the SHL of different growth years. In addition, we also developed HPLC-ELSD coupled with
hierarchical cluster analysis ( HCA) and principle component analysis (PCA) method to discriminate
different ages of SHL using identified components. This method will be used to discriminate the
different ages of SHL.
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A new bio-analytical method for inotodiol using LC-MS/MS and its
application for pharmacokinetic study in mouse

Jin Hyeok KIM, Chong Woon CHO, Jong Seong KANG*

College of pharmacy, Chungnam National University
*Corresponding author: kangjss@cnu.ac

Many studies have already demonstrated that /nonotus obliquus and inotodiol have various
bioactivities, while their pharmacological mechanisms in the human body have not been well
defined. A bioanalytical study for pharmacokinetic and pharmacodynamic studies should be thus
required to better pharmacologically understand the mechanism. There are some reports for the
analytical method of inotodiol in I obliguus, but the bio-analytical methods have no report to
quantify inotodiol in bio-samples. Therefore, this study aims to develop of bio-analytical method for
inotodiol using LC-MS/MS and its application for pharmacokinetic study. Inotodiol in plasma samples
was treated by stepwise purification procedure with alkaline hydrolysis, liquid-liquid extraction and
solid phase extraction. Alkaline hydrolysis was performed by adding 6 M NaOH and storing for 90
min at 55 °C. Then, inotodiol was extracted with dichloromethane. Finally, inotodiol was purified by
C18 solid phase extraction cartridge. LC-MS/MS analysis was performed on C8 column (75 x 2.1
mm, 3 um) at 0.2 mL/min flow rate. The mobile phase was eluted with acetonitrile and water
(85:15) for 6 min. Inotodiol was ionized in positive mode of atmospheric pressure chemical
ionization. The precursor ion to production transition of inotodiol was m/z 425 of [M-H,O+H]*, and
its best product ion was m/z 247. The developed method was applied for pharmacokinetic study.
The mean pharmacokinetic parameters were follows : A, 0.016 min™; Ty, 49.35 min; Cpa 2582
ng/mL; CI 0.004 ng/min; AUCo+ 109500 ng*min/mL; MRTo+ 32.30 min; Vz 0.281 mL after intravenous
administration at dose of 2 mg/kg and A, 0.005 min™ Ty, 1386 min; Tma 40 min; Coa 49.56
ng/mL; AUCo: 6176 ng*min/mL; MRTo: 103.7 min; F 0450 %. In conclusion, the developed
bioanalytical method for inotodiol can be used to understand pharmacological mechanism of
inotodiol.
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Discrimination of gallbladder diseases using Infrared and
Near-Infrared spectroscopy

Eunjin Jang', Hoeil Chung**

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

Bile juice, secreted in liver and stored in gallbladder (GB), plays an important role in digestion
process such as micellization of cholesterol molecule for facile absorption. Composition of bile
would be different by health condition of each person. Therefore, human bile samples would be
useful for differentiation of GB diseases. In this study, near-infrared (NIR) and infrared (IR)
spectroscopy were evaluated as a tool for identification of different GB diseases (gallstone, GB
polyp, cholecystitis and GB cancer). 10 ul of raw bile samples were dropped in hydrophobic
polytetrafluoroethylene (PTFE) to form bile droplets of consistent shape. NIR radiation illuminated in
whole area of dried sample for spectral acquisition. For more component-discernible analysis, raw
bile juice samples were pretreated with chloroform-methanol mixture to extract and separate
organic, aqueous and protein agglomerates. 3 pyL of each separated sample was dropped on
hydrophobic OTS (octadecyltetrachlorosilane)-coated Si wafer to form reproducible circular droplet
and dried for IR spectral acquisition. IR spectra of extracted bile samples were obtained by
line-mapping measurements, representative spectral features of them were examined detail. As a
result, some dissimilar spectral features of GB cancer patients were detected in NIR and IR spectra.
To evaluate discriminant potential of combined NIR and IR data, principal component analysis (PCA)
was used to reduce number of data dimension into simple distributional differences among the GB
diseases in low dimension. The poentials of both spectroscopic methods as a diagnostic tool will be
discussed.

- 114 -



GI-05

Phthalate acid esters are widely used as plasticizers to impart plastic flexibility in various
industrial applications. In this study, the content of seven phthalates, dibutylphthalate (DBP), benzyl
butyl phthalate (BBP), di-(2-ethylhexyl) adipate (DEHA), di-2-ethylhexyl phthalate (DEHP), di-noctyl
phthalate (DNOP), di-isononyl phthalate (DINP), and di-isodecyl phthalate (DIDP) were determined in
consumer products (shampoo, bleaching agent, disinfectant, germicide etc.) using gas chromatography—mass
spectrometry. The samples were extracted by ultrasonication with hexane for 30 min. The levels of
DBP, DEHA, DEHP, and DNOP were in the ranges of 6.50-2.33, 6.42-1.97, and 10.08-17.40 ng/g,
respectively. Meanwhile, DNOP, and DIDP were not detected in most of the tested samples. These
results showed that consumer products are not an
However, DEHP can be released in high concentrations from some consumer products. As a result,
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Simultaneous GC-MS determination of seven phthalates in total
and migrated portions of consumer product

Eun Kyu Lee, Jun Sang Yu, Eun ji Ha, Jeong In Seo, Hye Hyun Yoo*

Department of Pharmacy, Hanyang University
*Corresponding author: yoohh@hanyang.ac.kr

consumers should pay attention to DEHP when choosing consumer products.

Keywords: phthalate, consumer product, GC-MS
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Detection of Metabolites of TB-500 Peptide in Different In-Vitro Enzyme
Systems by UHPLC Coupled With QE

Khandoker Asiqur Rahaman'? Anca Raluca Muresan'?,
1,2, %

Farzana Binte Rafique'?, and Oh-Seung Kwon

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

*Corresponding author: oskwon@kist.re.kr

TB-500 is a preparation of seven peptides prepared from the active site of Thymosin (4.
Thymosin B4 has tissue regeneration, anti-inflammation, and fast repair capabilities and abused by
athletes in different sports. TB-500 misuse was found in equine sports, and is known to be used
illegally in athletes.

In this study, we aimed to find out new metabolites of TB-500 peptide in various in-vitro
enzyme systems such as human kidney microsome, rat liver microsome, rat liver cytosol, rat liver S9,
and human serum. Samples collection occurred after prolonged incubation (22 HR) with enzymes
and analyzed in a full-scan mode separated by ACE C18 column using liquid chromatography
coupled with MS/MS equipment (Q-Exactive).

As the results, human kidney microsomes and human serum enzyme systems provided the most
number of metabolites, including a new metabolite. We found that 22 HR incubation of TB-500
produced N-acetylleucine (Acetyl-Leu-OH; m/z 174). Moreover, N-acetylleucine from incubation with
a plasma enzyme system produced the highest intensity in the respective chromatograms. This
result important for N-acetylleucine to become a prospective marker in cases like intravenous
TB-500 doping. We also found Acetyl-Leu-Lys-Lys-Thr-Glu (m/z 660) and Acetyl-Leu-Lys (m/z 302)
metabolites in plasma. Elsewhere Acetyl-Leu-Lys-Lys-Thr-Glu (m/z 660), Acetyl-Leu-Lys (m/z 302), and
Acetyl-Leu-Lys-Lys (m/z 430) are found in human kidney miscrosomes. Rat liver microsomes, cytosol,
and S9 enzyme produced Acetyl-Leu-Lys (m/z 302) and Acetyl-Leu-OH (m/z 174) metabolites.

Our study is for the first time to report N-acetylleucine as a metabolite of TB-500. We suggest
that N-acetylleucine detection in serum and urine can be a useful marker of detecting TB-500
abuse in sports.
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Comparison of eco-friendly analytical methods for rapid screening of 92 multi-class
illegal adulterants in softgel type supplement by UHPLC-Q/TOF mass spectrometry

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

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

A green analytical method was developed for rapid screening of 92 illegal adulterants (25
erectile dysfunction, 15 steroids, 7 anabolic steroids, 12 antihistamine, 12 NSAIDS, 4 diuretics, 17
weight loss) in softgel type supplements by UHPLC-Q/TOF-MS. Three green chemistry approaches
[dispersive liquid-liquid microextraction (DLLME), quick, easy, cheap, effective, rugged, and safe
(QUEChERS), and enhanced matrix removal-Lipid (EMR)-Lipid] were evaluated in terms of matrix
effect, recovery rate, precision and accuracy. Using EMR-Lipid method, recoveries ranged from
70%-120% for 68 of 92 adulterants and matrix effect was lower than 20% for all adulterants tested
in softgel. On the other hands, recoveries for QUEChERS and DLLME ranged within 70-120% for 6
and 52 compounds, respectively. Overall calibration curves for all targets were shown to be linear
within dynamic range correlation coefficient R?>0.990. Limits of detection(LOD) ranged from
0.04-15.31 ng/mL. Intra-day and inter-day variation are less than 8.24% and 14.65%, respectively. As
result, EMR-Lipid was shown to be the best cleanup approach for high-lipid softgel. For rapid
screening of a wide range of adulterants by UHPLC-Q/TOF MS, extracted common ion
chromatograms (ECICs) and neutral loss scan (NLS) using specific common ions based on MS/MS
spectra patterns were applied. Both ECICs and NLS could readily cover a wide scope of adulterants
and could be alternative to multiple ion reaction monitoring (MRM) mode. The established method
was successfully applied for wide-scope screening and confirmation of adulterants in softgel type
supplements, and will be a promise tool for high-throughput screening of various adulterants.
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Simultaneous profiling of bile acids, histidine, and histamine in gastric juice by
LC-MS/MS combined with serial derivatization for finding
biomarkers of gastric cancer

Jinhee Um, Wonwoong Lee, Jongki Hong*

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

Bile acids (BAs) are synthesized in human liver and can mediate various metabolism process
and homeostasis in the body. Their levels in gastrointestinal tract could be closely related to various
gastrointestinal diseases. In particular, imbalances of BAs can induce overexpression of histidine
decarboxylase involved in tumorigenesis. Therefore, comprehensive profiling of histamine (HIST),
histidine (His), and BAs in biological samples provides a wide knowledge to understand pathological
mechanisms of gastrointestinal diseases. However, development of analytical platform to profile HIST,
His, and BAs in biological samples should overcome several challenges such as highly different
polarities between acidic and basic targets, low physiological concentration, and high matrix
interferences of biological samples. In this study, a UHPLC-MS/MS method combined with serial
derivatization to simultaneously determine HIST, His, and 5 BAs (cholic acid, deoxycholic acid,
chenodeoxycholic acid, ursodeoxycholic acid, and lithocholic acid) in human gastric juice was
developed. In serial derivatization, benzoyl chloride (BzCl) and N,N-dimethylethylenediamine (DMED)
were used to selectively derivatize amine and carboxyl groups of analytes, respectively. After serial
derivatization, all target derivatives were determined using reversed phase C18 LC column and
positive multiple reaction monitoring (MRM) mode, with reasonable chromatographic separation and
sensitive MS detection. To accurately quantify target metabolites, 7 isotopically labeled internal
standards were used. The MS/MS spectra of DMED and Bz derivatives exhibited specific fragments
via loss of neutral molecule (dimethylamine; 45 amu) and inductive cleavage (benzoyl; m/z 105)
from protonated molecules, enabling selection of appropriate MRM transition ions for selective and
sensitive detection. The established method was successfully applied to gastric juice of patients with
chronic superficial gastritis, intestinal metaplasia, and gastric cancer. Statistical significances between
groups were estimated based on metabolic pathways of BA and histamine. There were statistical
differences in the metabolism of cholic acid (CA) into deoxycholic acid (DCA) based on the
progression of CSG into IM and gastric cancer. Hence, the progression of gastric cancer might be
related to the alterations in gut microbiome composition. This method provides reliable
quantification of HIST, His, and BAs in human gastric juice and would be helpful to find biomarkers
for gastric cancer.
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CYP enzyme inhibition by Garcinia cambogia extract and its
bioactive ingredient, hydroxycitric acid

Jun Sang Yu, Min Sun Choi, Young Seok Ji, Hye Hyun Yoo*

Department of Pharmacy, Hanyang University
*Corresponding author: yoohh@hanyang.ac.kr

Garcinia cambogia L. is a tropical species of Garcinia belonging to the plant family Clusiaceae.
G. cambogia has gained considerable attention and popularity as a medicinal food for weight loss.
Therefore, there is the possibility of drug interaction with other drugs. In this study, the inhibitory
effects of Garcinia cambogia extract on CYP enzymes in vitro were assessed. G. cambogia extract
was incubated with cytochrome P450 isozyme-specific substrates in human liver microsomes and
recombinant CYP2B6 isozyme, and the formation of the marker metabolites was measured. As a
result, G cambogia extract has significant inhibitory effects on CYP2B6 activity in a concentration-dependent
manner. Furthermore, the inhibition was potentiated following preincubation with NADPH, indicating
that G. cambogia extract is a time-dependent inhibitor of CYP2B6. Meanwhile, hydroxycitric acid, the
major bioactive ingredient of G. cambogia extract, did not exhibit significant inhibition effects on
cytochrome P450 enzyme activities. G. cambogia extract could modulate the pharmacokinetics of
CYP2B6 substrate drugs and lead to interactions with those drugs. Therefore, caution may be
required with respect to concomitant intake of dietary supplements containing G. cambogia extract
with CYP2B6 substrates.

Keywords: Garcinia cambogia, CYP, drug metabolism, herb-drug interaction
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Simultaneous determination of 19 bisphenol analogues
in 52 consumer products using UPLC-MS/MS analysis

Jeong Hoon Park, Min Sun Choi, Young Seok Ji, Ji Eun Oh, Hye Hyun Yoo*

Department of Pharmacy, Hanyang University
*Corresponding author: yoohh@hanyang.ac.kr

Bisphenol analogues (BPs) are widely used as plasticizers to impart plastic flexibility in various
industrial applications. However, BPs have been known to have a harmful effect on human health
thus monitoring and risk assessment have been extensively conducted for BPs-containing products
or environmental components. In this study, the content of 19 BPs, bisphenol A (BPA), bisphenol F
(BPF), bisphenol E (BPE), bishpenol B (BPB), bisphenol S (BPS), bisphenol C (BPC), bisphenol Z (BPZ),
bisphenol C-dichloride (BPCI2), bisphenol AP, (BPAP), bisphenol G (BPG), bisphenol AF (BPAF),
bishpenol M (BPM), bisphenol P (BPP), bisphenol FL (BPFL), bisphenol BP (BPBP), bisphenol PH
(BPPH), bisphenol TMC (BPTMC), bisphenol A diglycidyl ether (BADGE), and bisphenol F diglycidyl
ether (BFDGE) were determined in consumer products using ultra performance liquid chromatography
tandem mass-spectrometry (UPLC-MS/MS). Each sample was dissolved in 50% methanol and
extracted by liquid-liquid extraction with ethyl acetate. The analysis was carried out by an Acquity
UPLC-MS/MS sysytem with an electrospray ionization source. A C18 column was used for the
separation. The mobile phases consisted of distilled water and methanol. Mass detection was
performed in the polarity switching and multiple reaction monitoring detection was employed. The
analysis for 52 consumer products (detergents, bleaching agent etc.) was conducted by developed
method. One of them, only BPS was detected at 6.15 ng/ml (below LOQ). The results demonstrated
that detergents, bleaching agent etc. are not a significant source of BPs exposure.

Keywords: Bisphenol analogues, Consumer products, UPLC-MS/MS analysis.
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Development for Detection of Phthalates in Aqueous Phase using MWCNTSs-IL/PANI
Coated on In-Needle for Solid Phase Microextraction

Soyoung Ahn, Sunyoung Bae*

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

Phthalic acid esters (PAEs) that have been concerned about their potential impact on human
health was used to impart flexibility to polyvinyl chloride (PVC) resins. They are present in all
environmental compartments as they are large and widely applied. During their manufacture, use
and disposal, and can be exposed to humans. For analysis of PAEs in aqueous phase, they need to
be extracted and concentrated for further analysis. The various existed extraction method of PAEs
prior to analysis are liquid-liquid extraction (LLE), solid-phase extraction (SPE), and solid-phase
microextraction (SPME). In this study, PAEs in aqueous phase were analyzed based on head space
in-needle microextraction (HS-INME) coated with multiwalled carbon nanotubes and ionic
liquid-polyaniline composite (MWCNTs@IL/PANI) followed by gas chromatography/mass spectrometry
(GC/MS). As a new method to improve the INME adsorbent properties, MWCNTs and ionic liquid
were combined and aniline was used as the monomer by electrochemical method. A total of six
PAEs were used as target compounds: dimethyl phthalate, diethyl phthalate, diallyl phthalate, dibutyl
phthalate, benzyl butyl phthalate and di(2-ethylhexyl phthalate, which are representative compounds
of PAEs. As a result, the optimum analysis conditions of HS-INME- MWCNTs@IL/PANI were
determined: percentage of MWCNTs and ionic liquid (% w/v), polymerization potential,
electrochemical deposition time, adsorbent surface length, saturation time, extraction temperature,
adsorption time and desorption time. The adsorbent synthesized at optimal condition was
characterized by Fourier Transform infrared (FT-IR) spectrophotometry and atomic force microscopy
(AFM), thermogravimetric analysis (TGA), and Brunauer-Emmett-Teller (BET). Validation of
HS-INME-MWCNTs@IL/PANI was also performed including limit of detection (LOD), limit of
quantitation (LOQ), dynamic range, recovery, and reproducibility. In conclusion, the proposed
extraction method could be efficiently performed to be utilized effectively as the solventless
extraction method for PAEs analysis.

Keywords: Multiwalled carbon nanotubes, Ionic liquid, In-needle microextraction, Gas chromatography-mass
spectrometry, Phthalic acid esters
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Synthesis and Characterization of Zinc Ion Imprinted Polymer for Selective
Adsorption of Zinc Ion and Its Application

Yelin Lee, Sunyoung Bae*

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

Zinc is important for many functions in body including immune function and growth, but
excessive doses can cause a various side effects. Since zinc can be adsorbed into our body easily
from various media, selective extraction and qunatification of Zn in sample is needed. However, ion
analysis requires expensive analytical instruments and sample preparation in extreme conditions. Ion
Imprinted Polymer (IIP) draws a lot of attention because it can bind target ion selectively and has
potential to be made in many application forms. To generate selective adsorbent for Zn, ZIIP (Zinc
Ion Imprinted Polymer) was synthesized by bulk polymerization and NZIIP (Non-ZIIP) was prepared
as a control in the same condition without template. ZIIP and NZIIP were characterized by FT-IR,
SEM, and XPS to investigate ion imprinting process and formation of binding site. Adsorption
isotherm studies shows that Sigmoidal Langmuir isotherm equation was fitted well and the
maximum Zn sorption capacity on ZIIP was 92.0 mmol-g. Affinity of Zn on ZIIP was 149 dm?
mmol™? which is 3 times higher than that on NZIIP. Dithizone was used as an indicator for
colorimetric determination of Zn using UV-vis spectrometer. For this application, ZIIP was mixed with
Molecularly Imprinted Polymer (MIP) which target molecule is 5-hydroxymethylfurfural (FIP). This
Hybrid Imprinted Polymer (HIP) can adsorb Zn and 5-HMF selectively and simultaneously in one
pot. 5-HMF is main quality index of honey, because it exists high level in old and mis-stored
honey. Also, metal ions such as Zn, Mg, Mn present in honey been reported to increase 5-HMF
formation. 5-HMF is considered as probably carcinogenic to humans or might be metabolized by
humans to potentially carcinogenic compounds. The extraction conditions were optimized and
adsorption features of HIP were identified using UV-vis spectrometer and Liquid chromatograph-Mass
spectrometer (LC-MS).

Keyword: Ion imprinted polymer, Zinc, 5-Hydroxymethylfurfural, Honey, Liquid chromatography
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Simultaneous analysis of ionic and non-ionic surfactants in feminine
washes as one of the personal care products

Ah Ram Choi'?, Woo-Yong Park’, Jinmi Jung', Ji Eun Jung', Kyoung-Min Kim',
Su Hyeon Lee, Ja Youl Yang', Nam Yee Kim', Ji-Sook Min®,
Hyun Kyoung Ju**, Sunyoung Bae**

L*Seoul institute, National Forensic Service,
2*Department of Chemistry, Seoul Women'’s University,
3Forensic Chemistry Division, National Forensic Service

L*Corresponding author: nial998@snu.ac.kr

2*Corresponding author: sbae@swu.ac.kr

Feminine washes are using for washing women's vulva. It is composed with water, preservatives,
surfactants, and pH adjustments. Although, feminine washes's consumption are increasing, its
research and analysis are insufficient. In feminine washes, for cleansing and foaming, ionic and
non-ionic surfactants are used as mixture form. In this study, simultaneous analysis was developed
for nine surfactants (four ionic, five non-ionic) including alkyl polyglucoside (APGs) and analysis was
performed by ultra-high performance liquid chromatography-electrospray ionization/mass spectrometry
(UHPLC-ESI/MS) with multiple reaction monitoring (MRM). The method validation was performed
with linearity, accuracy, precision, detection limit and quantification limit, according to the ICH
guidelines. The developed method was applied to thirty-one feminine washes. As a result, in
positive ion mode, cocamidopropyl betaine, cocamide diethanolamine, sodium lauroyl glutamate,
alkyl polyglucosides, and triethanolamine were well determined while anionic surfactants were well
determined such like sodium dodecyl sulfate, sodium laureth sulfate, sodium lauroyl glutamate, and
disodium laureth sulfosuccinate in negative ion mode. All used surfactants collected from domestic
market and identified with Furier-transform infrared spectrometer (FT-IR) and 'H, *C nuclear
magnetic resonance (NMR). The developed method would be applicable for various types of
cleansing products such as feminine washes, shampoos, or detergents.

Key words: ionic surfactants, non-ionic surfactants, feminine wash, alkyl polyglucosides, personal care
products
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Analysis of intact proteins expressed in human serum exosomes
using MALDI-FTICR-MS
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*Corresponding author: jkkim48105@cnu.ac.kr

Exosomes are 30 to 100 nm-sized vesicles commonly found in biological fluids as a result of a
secretion process involving endosomes and multivesicular bodies, thus might potentially carry many
cell components and play an important role in intercellular communication. In this research,
matrix-assisted laser desorption/ionization combined with Fourier-transform ion cyclotron resonance
mass spectrometry (MALDI-FTICR-MS) is applied for analyzing potential protein markers of
exosomes. The exosomes were enriched from human serum using multiple cycles of centrifugation,
and the protein lysis were analyzed by MALDI-FTICR-MS to study the protein expression in the low
m/z region (1,000 - 20,000). Identification of the observed intact protein peaks were performed
through database search using Tagldent tool on the ExPASy server and isotopic pattern simulations.
This process revealed the dominant expression of Platelet Factor 4 (PLF4) at ~m/z 7766, which
corresponds to a PLF4 chain peptide with the elemental composition of CsaHs77NgO101S4". In
conclusion, we confirmed that MALDI-MS is suitable as an alternative exosomes detection method,
serving as a valuable confirmation tool, thus greatly decreasing the time and workload associated
with exosomes identification.
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Effective Sample Preparation of Polyphenols in Wine using Deep Eutectic
Solvent-based Dispersive Liquid-Liquid Microextraction

Jongsung Noh, Seunghoon Song, Wonhoe Koo,

Hyun-Woo Cho and Seung-Woon Myung*

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

Polyphenols are phytochemicals that exist in grapes and are beneficial to human health. In this
study, resveratrol, oxyresveratrol and piceatannol in wine were extracted by deep eutectic solvent
based on dispersive liquid-liquid microextraction (DES-DLLME), and a method for quantification these
polyphenols using high performance piquid chromatograph - UV/Vis (HPLC-UV/Vis) was established.
Several parameters for sample extraction, clean-up and concentration were optimized and verified by
Central Composite Design (CCD) using Design Expert 11. The optimized sample preparation
parameters are as follows: type and ratio of DES as extraction solvent, methyltributylammonium
chloride / decanoic acid(1:3 molar ratio); type and volume of basic solvent, KHCO; and 1.3 ml;
volume of acetic, anhydride, 250 uL; time of derivatization, 5min; type of dispersive solvent,
methanol; ratio of extraction and dispersive solvent, 1:5.5; and salt 1.0 g. Chromatographic
separation with HPLC/UV-vis was performed using Agilent HPLC 1100 series, ACME Cyz (4.6mm id x
150 mm length, 5 pm particle size) column and gradient elution mode using water and 70%
methanol. From the established extraction and HPLC-UV conditions, the limit of detection (LOD) and
limit of quantitation (LOQ) of three analytes in the spiked sample were 1.69 — 2.53 ug/L and 5.64 —
842 ug/L, respectively. Recovery studies were performed at low, medium and high concentration
range in calibration curve, and accuracy and precision in working range were 95.05 - 107.95 % and
132 - 6.67 RSD %, respectively. The calibration curves for the quantitative analysis were obtained
the concentration range of 56 — 56.4 ug/L, 83 — 826 ug/L and 84 — 84.2 pg/L with correlation
coefficient(r’) from 0.9947 to 0.9967, respectively. The proposed method was applied to the
determination of polyphenols in wine samples.
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Pollution Characteristics of Atmospheric PM;o, PM.s Aerosols in relation to
Meteorological Phenomena at Gosan Site, Jeju Island

Hee-Ju Kang, Jung-Min Song, Sook-Young Park, Geon-Yoon Kim,
Won-Hyung Kim, Chang-Hee Kang*

Department of Chemistry and Cosmetics, Jeju National University

*Corresponding author: changhee@jejunu.ac.kr

The atmospheric PMjy; and PM,s samples were collected at Gosan site of Jeju Island, which is
one of the background sites of korea, during 2016-2018. Their ionic species were analyzed in order
to examine the chemical composition and pollution characteristics in relation to the different
meteorological phenomena. The average mass concentrations of PMi; and PM,s were 27.8+20.2 and
14.3+12.6 pg/m’, respectively, during the study period. Concentrations of the secondary pollutants
such as nss-SO,%, NOs, and NHs* were 5.88, 3.41, 2.53 ug/m’ for PMyo, and 4.81, 1.22, 2.03 ug/m?
for PMys, respectively. Composition ratios of the secondary pollutants (NH4*, nss-SO,%, NOs), marine
species (Na*, CI, Mg?*") and soil source (nss-Ca’*) were 75.3%, 20.2%, and 1.9% in PMy, particls.
Meanwhile, those of PM,s were 89.0%, 7.9%, and 0.5%, respectively. From the study of particle size
distributions, the concentration ratios of PM,s/PMyy for nss-SOs> and NH;* were 0,82, 0.80,
respectively, indicating that those species were existed mainly in PM,s aerosols. On the other hand,
NO;, Na*, CI" and nss-Ca’* were rich in PMj, aerosols. During the Asian dust periods, the
concentrations of nss-Ca’* and NOs™ increased highly as 8.09 and 2.67 times in PMyy, and 5.26 and
1.35 times in PMys, respectively, compared to non-event days. For the haze days, concentrations of
the secondary air pollutants were increased 24~3.8 and 2.3~6.1 times in PMj, and PMys,
respectively. For the Mist event days, concentrations of the secondary air pollutants were increased
25~34 and 2.6~6.0 times in PMjy and PM,s, respectively. Furthermore, the remarkable increase of
NO;™ concentration was observed in PM,s during haze days. Based on the neutralization factors, the
fine particulate matters were acidified mostly by sulfuric and nitric acids, and neutralized relatively
by calcium carbonate in PM;y particles and ammonia in PM,s particles. The clustered back trajectory
analysis indicated that the major ionic concentrations of PMj, and PM,s comparatively increased
when the air mass moved from China continent and the Korea Peninsula.
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Study on Organic Molecular Distribution and Characteristics via Analysis of Natural
Organic Matter (NOM) in Korean Spring water Using 15T FT-ICR MS

Yunji Choi’, Yeongsuk Yoo', Kyoungsoon Jang', Kwangsik Lee', Kun Cho™*

L*Center for research equipment, Korea basic science institute, Cheong-ju
*Corresponding author: chokun@kbsi.re.kr

Good water is a vital factor in maintaining life, which is directly linked to human health and
quality of life. Therefore, people induce to drink "good water" like spring water. However, no
technology has been developed that can scientifically prove what "good water" contains. Therefore,
it is very important to develop the technology to analyze the water we drink. The present study
was conducted to obtain information on the distribution and characteristics of each region by
analysis of Natural Organic Matter (NOM) present in Korean spring water and hot spring water
samples. After dividing the "good water” samples into spring water, hot spring water and ground
water, the preparation was performed to remove salt and other matrix in the sample by solid phase
extraction (SPE) column. The spring water was analyzed by 15T FT-ICR-MS after SPE preparation and
divided into 6 areas, and the hot spring water was divided into 9 areas. Experimental results can be
traced by comparing the O / C and H / C ratios in the Van Krevelen diagram obtained from 15T
FT-ICR-MS. According to the ratio, the ingredients were classified into five types (CHO, CHON,
CHOS, CHONS, etc) Anticipated analysis results were divided into AF (Aromatic formula), Condensed
aromatic structure (CAS), Lignin (Lignin/CRAM), Protein, Carbohydrate, Lipid, Unsatated hydrocarbon
(Unsaturated hydrocarbon), and Tannin. As a result of the spring water analysis, lignin (%) was the
highest in almost all samples and CHOS type protein molecules were identified in 9 samples. In
contrast, as a result of the hot spring water analysis, the whole components were distributed in all
zones in each region. These results will help to characterize regional NOM in “good water” and to
develop scientific analytical techniques for evaluating “good water”.
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Characterization of particle size of sample by line-mapping based
spatially offset Raman scattering

Sang hoon Cho?, Si Won Song? Hyung Min Kim? and Hoeil Chung™*

*1Department of Chemistry, Hanyang University
’Department of Chemistry, Kookmin University
*Corresponding author: hoeil@hanyang.ac.kr

In SORS (Spatially Offset Raman Scttering) measurement, the position of Raman photon
collection is away from that of laser excitation. When SORS line-mapping is performed along a
packed powder sample, the peak intensities of powder sample in a series of the mapped spectra
expect to decrease as offset distance becomes longer. Meanwhile, the distribution of Raman
photons becomes broader with the increase of particle size, as the mean free path of laser
photons, the average photon travel distance between consecutive scattering, is longer as previously
studied. Therefore, the intensity decrease in line-mapping expected to be steeper when size of
particles in a packing is larger, thereby related with sample particle size.  For the study,
polyethylene (PE) powders in different sizes (75-100, 100-150, 150-200 and 200-300 micron) were
prepared and PE powders with densities of 0.92 and 0.94 g/cm® were evaluated. The slopes in the
decrease of peak intensity were examined in relation with the particle size as well as PE density.
The overall results wil be discussed.
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Measurement of inorganic arsenic by femtosecond laser ablation
Inductively coupled plasma mass spectrometry

Seon Hwa Lee' and Sang Ho Nam**

Department of Chemistry, Mokpo National University
*Corresponding author: shnam@mokpo.ac.kr

The toxicity of arsenic depend on the concentration and chemical structure presenit in the
natural environment. Thus, the accurate determination of inorganic arsenic in various samples is
necessary. IC-ICP-MS (Ion Chromatography-Inductively Coupled Plasma-Mass Spectrometry) is the
most popular method for quantitative and qualitative determination of arsenic. However, the
method has disadvantage of complex instrument, elaborate sample preparation and long analysis
time. In this study, inorganic arsenic species were separated using a membrane filter disk with
strong anion exchange in the SPE (Solid Phase Extraction) method, then determinated by fs
LA-ICP-MS (femtosecond Laser Ablation-Inductively Coupled Plasma-Mass Spectrometry). The
detection limit of inorganic arsenic was 0.095 ug/kg by fs LA-ICP-MS. The pH value of the sample
was adjusted to 4 using ammonium hydroxide and phosphoric acid for the efficient separation of
inorganic arsenic species from organic arsenics. The linear dynamic range was from 1 to 1000 p
g/kg by fs LA-ICP-MS, and the correlation coefficient was 0.99997. The recovery rate of the
sample is close to 110%. A new method using solid phase extraction and fs LA-ICP-MS was the
accurate and sensitive method for quantitative analysis of inorganic arsenic in a sample.
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Optimization of asymmetrical flow field-flow fractionation (AsFIFFF) for study on
behavior of silver nanoparticle in human body fluid

Jangjae Lee', Meiyu Zhang', Jaeyeong Choi’, Chul Hun Eum® and Seongho Lee'*

!Department of Chemistry, Hannam University, Daejeon, 34054, Korea republic
’Department of Food technology, Engineering and Nutrition, Lund University, Lund, Sweden
3Geochemical Analysis Center, Korea Institute of Geoscience and Mineral Resources,
Daejeon 34132, Korea
*Corresponding author: slee@hnu.kr

Various nano materials such as functional products based on protein or nano-materials are
widely used and the range of application of such nano-materials is increasing. For example,
according to the '‘Novel drug delivery system in cancer therapy market analysis’ of U.S. in 2017,
application of nanoparticle is increasing in drug delivery system.

One needs to be careful though as the side effects and toxicity induced by interactions
between biological cells and nanoparticles is also increasing with the increasing usage. It is
expected that the side effects and toxicity of nanoparticle is related with their behavior in the
human body such as aggregation, decomposition, and adsorption, etc. Nanoparticle's abnormal
behavior may cause various diseases. Thus, the needs for developing accurate and effective
separation and analysis method of nanoparticle is increasing.

The size-exclusion chromatography (SEC), electron microscopy (EM) and dynamic light scattering
are widely used to analyze physical properties (e.g. size and size distribution) of nanoparticles,
despite that they have their own shortcomings.

Field-flow fractionation (FFF) is unique that it is a separation tool and, at the same time, allows
analysis of the physicochemical properties of nanoparticle. Because the FFF has an open channel
geometry unlike chromatography, problems of interactions between nanoparticles and the packing
material is minimized, if not completely removed. FFF also allows analysis in the same environment
as the biological conditions.

In this study, FFF conditions were optimized for analysis of the behavior of silver nanoparticles
in biological environment, including the composition of the carrier liquid (type and concentration of
surfactant or inorganic additives added to control the ionic strength of the carrier liquid), cross-flow
rate and the type of the membrane used for accumulation wall of the FFF channel. Optimized
conditions of FFF are: the cross-flow rate of 0.3 mL/min, the carrier liquid of water containing 7
mM NaNOs+ 0.02% NaNs;, and the membrane type of regenerated cellulose (RC).
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Effect of type of membrane on sample adsorption in
flow field-flow fractionation (FIFFF)

Jun Ho Cha, Jangjae Lee, Meiyu Zhang, Seungho Lee*

Department of Chemistry, Hannam University, Daejeon 34054, Korea Republic
"To whom correspondence should be addressed
*Corresponding author: slee@hnu.kr

Nanotechnology has been regarded as the next generation technology since its emergence in
the late 20th century. Since then, nanomaterials have become common in various commercial areas,
and the amount and diversity of nanomaterials in commercializing areas has been increasing.

Engineering nanoparticles (NPs) are beneficial to humans but can have an adverse
environmental impact. To assess the potential risk of NP, the development of appropriate separation
and detection methods is necessary under various conditions.

Flow field-flow fractionation (FIFFF) has been proved to be one of the useful tools for
separating and characterizing engineered NPs. Ideally in FIFFF analysis, the interactions between the
sample and the membrane (the accumulation wall of the FIFFF channel) should be minimized, thus
minimizing the adsorption of the sample on to the membrane.

In this study, various types of membranes were tested as the accumulation wall of the FIFFF
channel for analysis of Ag NPs. Also, experimental conditions such as the type of the carrier liquid,
the channel flowrate, the focusing flow rate, and pH were changed to find an optimum FIFFF
conditions for analysis of Ag NPs.

The membranes were coated with various types of organic compounds to prevent adsorption of
the particles. The stability of the coating and the recovery of Ag NPs were varied with the types
of the coating material as well as the type of the base membrane. In addition, coated surface was
analyzed by IR spectrophotometry and the contact angle measurements. It was found that, among
the tested membranes, the dopamine-coated regenerated cellulose (RC) membrane yielded the
highest recovery of the Ag NPs.
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Although rear-screen hologram products using beam projectors and transparent holographic
films are currently being supplied to the market, there is a problem where novelty is reduced due
to the combination of technologies that handle the remnants of holograms that occur during this
time. To solve this problem, a plan is proposed to install a non-reflective surface on the ceiling or
on the opposite wall, but with this, it is necessary to have ultra-light materials at the same time.
On the other hand, in the case of plain black matte coatings, low illumination maintains black color
and nonreflection, but light reflection occurs when projected by beam projectors or strong lighting.
When implementing holograms or creating rear backgrounds of LEDs, LCDs etc. by using beam
projectors, light can scatter and cause loss of contrast ratio, resulting in loss of quality, requiring
ultra-high-light, non-reflective coatings, which cannot be produced by domestic technology and
requires significant cost, so the decentralized development of ultra-magnetic, soluble carbon black
nanoparticles that can be implemented more easily is urgently needed.

Therefore, in this study, using five kinds of carbon black and alkylol ammonium salts of a
copolymer with acidic groups to check the effects of ultra-infinite non-reflection of carbon black,
use 3 parts of distilled water, 5g of dispersant, and 5g of carbon black, at 4000mg of Hompeg.
Five drops were dropped on the paper to evenly apply the dispersion using Bar Coater and
measured with the Colorimeter to determine the Iluminance (L). To measure the size of the
dispersion, Dynamic Light Scattering (DLS) was used, and the dispersion characteristics of carbon
black dispersants were verified by viscometers and OM measurements.

The results of this study show that the higher the non-surface area, the higher the carbon
black manufactured by the Color gas process, the more matte, and the lower the luminance value
is approximately 16.0. In addition, the ultralight size averaged 556 nm and the pH was
approximately 7.57. In addition, the dispersants were shown to be chisotropic beams as a result of
the viscosity measurement, and a weak cohesion structure was established among carbon black
particles.

Through the results of this study, the characteristics of carbon black dispersants representing
extreme light were identified and it is expected that they could be applied to the development of
polarized materials.
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Characterization of Molybdenum Diselenide Thin Films using by
Electrochemical Quartz Crystal Microgravimetry

Hyo-Yoon Park!, Hyung-Woo Jee'!, Da-Seul Lee’,
JINDANORRASET BUNTHARIKA!, Ki-Jung Paeng’

!Department of Chemistry, Yonsei University

Molybdenum diselenide (MoSe,) films were electrodeposited on the Pt surface from 0.1 M
Na,SO, electrolyte solution containing 20 mM Na;MoO, and 10 mM SeO,. The electrodeposition
mechanism of molybdenum diselenide thin films was investigated by staircase linear sweep
voltammetry (S-LSV) combined with electrochemical quartz crystal microgravimetry (EQCM) on
Au-coated quartz electrodes. Three cathodic waves were observed during the linear scans and the
reactions of MoSe, are proposed to occur through the MoO, and Se(-lI). Combined stripping
voltammetry and EQCM showed that MoSe, were electrodepositied via two routes: (1) Reaction that
generates MoSe; films, which is electrodeposited with MoO, and Se(0) simultaneously.; and (2)
Reaction of MoO, with electrogenerated Se(-II) to result in MoSe,. The electrodepositied MoSe;
films were characterized by a variety of physicial methods including scanning electron microscopy,
Energy-dispersive X-ray spectroscopy and X-ray photoelectron spectroscopy.
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Quantification of impurities in silicon oxide by radio
frequency glow discharge mass spectrometer
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*Corresponding author: jaesiky@kbsi.re.kr
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Test Method for Powder Specimens of Thermal Diffusivity and Thermal
Conductivity by Laser Flash Analysis
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Optimization of analysis method on Bisphenol-A

for electric and electronic materials

Yeon-sook Lee!, Min-hee Jo, Jin-sook Lee

Material technology center, Korea testing laboratory, Seoul, Korea
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Tendency Study of Demineralized Water Consumption in HANARO

Seo-Hyun Lim*, Hee-Gon Kim, Won-Ho In, Ju-Hun Park, Choong-Sung Lee

Korea Atomic Energy Research Institute
*Corresponding author: limsh@kaeri.re.kr

In this study describes the demineralized water (demi-water) usage from 2014 to 2018, to know
consumption of demi-water in two conditions. The one is from July 2014 to December 2017 for the
reactor shutdown due to seismic retrofitting construction and other reasons. Demi-water
consumption is shown by comparing the reactor shutdown period with operation period. The other
is hot water layer, it is known one of the main factor to consume demi-water because of
evaporation. After december 2017, the operational procedure was revised that hot water layer
system keeps over 44°C depth in 13m 10 hours before reactor operation. So, it can compare
before and after on December 2017. These comparative analysis find the factor of consumption and
demi-water management.

HANARO(High Advanced Neutron-flux Application Research reactOr) is an open pool research
reactor, Demi-water of HANARO plays an important role in reactor safety by ensuring nuclear fuel
integrity, as well as reactor cooling, neutron deceleration and neutron shielding. Reducing the
amount of demi-water in the pool can cause increasing the chance of radiation from the pool
surface. HANARO pool water level should be kept over 11.7m. it prevents corrosion of the reactor
components. From this study, operators can predict demi-water consumption and provide against

any problem.
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Multi-analytical Method Development for Tropane Alkaloids (TAs)
in Plant Food by LC-MS/MS

Seung-A Jeong, Do-Hyeon Kim, So Young Chun, Jian Lee, Jin-Wook Kwon, Gil-Jin Kang*

Division of Food Cotaminants, Department of food safety evaluation, Ministry of Food Drug Safety,
Osongsengmyeong 2-ro, Chungju, Chungcheongbuk-do, 28159, Republic of Korea
*Corresponding author: gjgang@korea.kr

Tropane Alkaloids (TAs) are a large class of plant-derived secondary metabolites, and have been
more than 200 structures reported. The TAs are found in all parts of the plants and are responsible
for the toxic effects of some of plants including Brassicaceae, Solanaceae and Erythroxyaceae.
Though plant extracts containing TAs have been used for centuries in human medicine and are still
used nowadays, TAs in plants used as food have been emerging concern on food safety. The aim
of this study is to develop the multi-analytical method for 13 TAs in plant food by LC-MS/MS with
multiple reaction monitoring.

Sample extraction with 0.4% formic acid in 75% methanol solution then purification by solid
phase extraction (SPE), and quantification by LC-MS/MS were performed. To validate the developed
method, specificity, linearity, the limit of detection, the limit of quantification, accuracy and precision
were evaluated for 3 items: buckwheat, sesame and herbal tea and for 2 groups of TAs; low
molecular type and datura type, respectively. The limit of quantification were 5 ng/g in low
molecular type, 1 ng/g in datura type. The average recoveries of the TAs ranged from 80 % to 110
%. The matrix matched calibration curve presented R2 > 0.99. Inter-laboratory validation among 3
different laboratories presented < 22 % of RSDR. for all of 3 items.
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Analytical method development of hexavalent chromium in agricultural products
using reversed phase HPLC-ICP/MS

Min Su Shin, Min Hui Kim, Ga Ye Kim, Jang Duck Choi, Gill Jin Kang*
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Osongsengmyeong 2-ro, Chungju, Chungcheongbuk-do, 28159, Republic of Korea
*Corresponding author: gjgang@korea.kr

In  natural environments, chromium(Cr) mainly exists in two oxidation states: trivalent
chromium(Cr(Ill)), hexavalent chromium(Cr(VI)). Cr(Ill) is an essential trace element for both humans
and animals. In contrast, Cr(VI) is classified as carcinogenic. For quantification of Cr(VI) in agricultural
products, the method was based on an alkaline extraction (0.1M Na,CO; and mobile phase mix
solution) with heating. Cr(Vl) was determinated by reverse phase HPLC-ICP/MS. The method was full
validated based on AOAC guidelines. Detection of limits(LOD) and recovery by spiking Cr(VI)
standard were different depending on the agricultural products. Domestic agricultural products was
analyzed by established method, Cr(VI) was found in none of the samples investigated. It is
expected that this method will be effectively applied to future studies for Cr(VI) analysis in foods.
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Identification and detection of various phosphodiesterase-5 inhibitors
analogues in food using High Resolution Mass Spectrometry
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Division of Advanced Analysis, Toxicological Evaluation and Research Department, National Institute
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*Corresponding author: kanghi79@gmail.com

Erectile dysfunction (ED) is one of the most common chronic disease affecting men worldwide.
Illegal distribution of ED drugs containing phosphodiesterase-5 inhibitors (PDE-5i) analogues have
been increased worldwide through on/offline and black market. In this study, we developed precise
and rapid method for simultaneously confirming and quantifying 83 PDE-5i and their analogues in
food by High resolution mass spectrometry (HRMS) and monitored several products from on/offline
markets. The parameters used for validating the method were limit of detection and quantification
of 0.09-855 ng/mL and 0.24-17.10 ng/mL, respectively. The linear correlation coefficient (r2) was
higher than 0.995, and mean recoveries of target compounds were in the range of 82-118%.

A total of 161 adulterated food was screened by established method over the last three years.
As the results, various PDE-5i analogues such as hydroxyhomo sildenafil, dimethyl sildenafil,
hydroxythiohomo sildenafil and dimethylthio sildenafil were detected, and more than four PDE-5i
analogues were contained in one capsule-type sample. In addition, desmethylpiperazinyl
propoxysildenafil, a new sildenafil analogue, was first detected and identified in the world. A new
PDE-5i analogues are constantly being detected and it is posing to threat public health. Therefore,
we found and identified PDE-5i analogues in adulterated food, and continually monitored for public
health.
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Monitoring of 55 illegally added pharmaceutical drugs and prohibited
natural ingredients in dietary supplements

Dasom Shin, Jin-young Kim, Hyung Sil Moon, Hyung-soo Kim, Guiim Moon
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Food and Drug Safety, South Korea

Herbal ingredients banned for safety concerns and pharmaceutical drugs have been detected in
dietary supplements. These dietary supplements can be easily purchased from health food stores
and overseas internet sites with direct delivery. Thus, lacking any border control or surveillance from
the anti-obesity drugs, their analogues, and prohibited ingredients can occur. The adulterated foods
with prohibited compounds may lead to serious health damage.

This study investigated the 55 different chemical compounds including anti-impotence drugs,
anti-obesity drugs, antidiabetics, diuretics, analgesics, relaxing drugs and their analogues in 231 food
samples purchased in the oversea internet sites. To screen illegal compounds was performed using
HPLC/PDA and was confirmed with LC-MS/MS. Illegal compounds were detected in 61 samples. lllegal
compounds were detected 13 of 72 (18.1%) in sexual enhancement products, 20 of 68 (29.4%) in
slimming products, 7 of 32 (21.9%) in muscle strengthening products, 20 of 30 (66.7%) in relaxing
product, and 1 of 3 (33.3%) in anti-inflammatory analgesic product. The detection levels of adulterants
were as follows: Yohimbine 21.35 mg/g, icariin 0.21-14.97 mg/g, DHEA 6.29-54.09 mg/g, 7-keto-DHEA
79.47 mg/g, and trigonelline 1.31-5.03 mg/g in sexual enhancement products; Yohimbine 1.27-6.86
mg/g, icariin 0.08-3.54 mg/g, 5-HTP 128.80 mg/g, 7-keto-DHEA 1.76 mg/g, cascarosides 15.76-17.05
mg/g, DHEA 8.73 mg/g, sennosides 1.17-15.82 mg/g, and synephrine 10.95-28.45 mg/g in slimming
products; 5-HTP 73.05 mg/g, melatonin 2.46-3.88 mg/g, synephrine 4.09-52.06 mg/g, yohimbine
0.04-1.46 mg/g, and trigonelline 0.95 mg/g in muscle strengthening products; melatonin 0.11-22.13
mg/g, 5-HTP 2.58-209.68 mg/g, kavain 0.38-21.12 mg/g in relaxing products; Kavain 4.25 mg/g in
anti-inflammatory analgesic product. Based on this result, the MFDS requested that the Korea
Communications Commission block the internet sites that sell such adulterated foods, and informed the
Korea Customs Service to prevent customs clearance. This study on illegal adulterants are continuously

needed to enhance food safety in the South Korea.
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Analytical method validation of polycyclic aromatic hydrocarbons(PAH4)
in vegetable oil using GC/MS

Hyeon Jeong Son, Yookyung Jung, Junghyuck Suh, Gui Im Moon*
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The objective of this study was to present a reliable and practical method validation for the
determination of four polycyclic aromatic hydrocarbons(PAH4) in food.
According to the European Food safety Authority(EFSA), the four polycyclic aromatic hydrocarbons(PAH4)
including benzo(a)anthracene(BaA), chrysene(CHR), benzo(a)pyrene(BaP), and benzo(b)fluoranthene(BbF)
are new markers for the occurrence of PAHs in food. PAH4 was classified as group 1(BaP) and
2B(BaA, CHR, BbF) by IARC. They have been reported to occuring various foods those undergo heat
treatment. Particularly, vegetable oils including cocoa butter are extremely easily contaminated by
PAHs due to the raw material pollution and the imperfections of processing techniques. Therefore, it
is important to establish an efficient method for the rapid determination of PAH4 in vegetable oils.
This study has been proposed for the simultaneous and rapid determination of PAH4 in vegetable
oil with liquid-liquid extraction. The validation of analytical method of PAH4 were carried out using
GC/MS. The method performance parameters for PAHs were determined: Linearity of calibration
curves was good for all PAHs(R?, 0.9992-0.9999) in the concentration range 10-1,000 ug/kg. Analysis
of standard spiked sample was resulted in good recoveries between 82.98-105.59%. The method
LOD and LOQ was ranged from 0.12 to 0.22 ug/kg and 0.24 to 0.67 ug/kg, respectively. The
inter-day precision(RSD%) was ranged from 1.71 to 3.27%.
The obtained results were satisfied and agreed with all evaluated performance parameters.
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Validation of 3-and 2-Monochloropropane-1,2-diol Esters(MCPDE)
and Glycidyl Esters(GE) in Refined oils
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Ministry of Food and Drug Safety, Republic of Korea
*Corresponding author: luna@korea.kr

3- and 2-monochloropropane-1,2-diol estersqtMCPDE) and glycidyl esters(GE) are able to be
produced in the refining process of edible oils and fats in a specific condition. Both MCPDE and
GE are converted to the free forms such as 3-MCPD and glycidol when they are digested in the
body. Among the free form of 3-, 2- MCPE and GE the glycidol is classified as Group 2A and
3-MCPD and DCP are classified as Group 2B respectively by the International Agency for Research
on Cancer(IARC). Therefore, it is important to measure the level of those MCPDE and GE in food
for setting of policy of food safety. For this object, the analytical method to identify MCPDE and GE
in refined oils was established by NiFDS(National Institute of Food and Drug Safety). In this
procedure, MCPDE and GE were released to MCPD and glycidol by transesterification and
derivatized with phenylboronic acid(PBA) for analysis of GC-MS. Quantification was performed in an
oil matrix using isotope-labelled standards. As a results, linearity was verified(r’>0.999) within the
concentration range from 0 to 1,000 ug/kg in both MCPDE and GE. The limit of detection(LOD)
was approximately 0.02-0.04 pg/kg and the LOQ was 0.07-0.13 pg/kg, for the individual fatty acid
esters. Analysis of standard spiked sample was resulted in good recoveries between 95.38-113.77%
for target compounds in this study. The inter-day precision(RSD%) was ranged from 3.00% to
4.81% depending on the level and fatty acid esters. Consequently, the established method was
found to be very reliable and rugged for edible oil.
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Analysis of galactooligosaccharides by high performance liquid chromatography
with refractive index detector

Won Hee Choi*, Kyung Mi Hwang, Keum Hee Hwang,

Soo Jung Hu and Hye Young Lee
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*Corresponding author: wonheell23@korea.kr

The purpose of this research is to establish an analysis method for the contents of
galactooligosaccharides. A HPLC method was performed on Shiseido LC system(Nanospace SI-2)
coupled to refractive index(RI), with a Shodex Asahipak NH2P-50 4E(4.6 x 150 mm, 5pm) column.
Individual standard stock solutions of 10.0 mg/mL of raffinose and stachyose were dissolved in water.
The mixed standard solutions of galactooligosaccharides were prepared by mixing and diluting in
65% acetonitrile. Method performance parameters were estimated for linearity, limits of
detection(LOD), limits of quantification(LOQ), accuracy, repeatability, and reproducibility. The linearity of
standard solution with correlation coefficient was higher than 0.999 in the range of 312.5 ~ 5,000
mg/L. The LOD for raffinose and stachyose were 15.3, 30.6 mg/mL and the LOQ were 46.4, 92.7
mg/mL, respectively. This validated method was found to be suitable for routine quality control
monitoring of galactoooligosaccharide products.

* This research was supported by a grant(19161MFDS071) from Ministry of Food and Drug Safety in 2019.
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Improvement of analytical methods for fatty acids in
infant formula by GC-FID

Keum Hee Hwang*, Kyung Mi Hwang, Won Hee Choi,
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*Corresponding author: keumhee91@korea.kr

The purpose of this research is to improve an analysis method for the contents of fatty acids
in infant formula. A gas chromatography method was performed on GC system(Agilent 7890B)
coupled to flame ionization detector, with a fused silica capillary column(SP2560, 100 m x 0.25 mm,
0.20 pm). The standard solutions of linoleic acid (C18:2, n-6) and linolenic acid(C18:3, n-3) were
prepared by diluting in chloroform. The method was validated using a standard reference
material(SRM, NIST 1849a). Performance parameters such as selectivity, limits of detection(LOD) and
quantification (LOQ), accuracy and precision were examined. The linearity of standard solution with
correlation coefficient was higher than 0.999 in the range of 0.1 ~ 5 mg/mL. The LOD of linoleic
acid and linolenic acid were founded to be 0.01 ~ 0.06 mg/mL and the LOQ were 0.03 ~ 0.2
mg/mL. The recovery of SRM for linoleic acid and linolenic acid were determined as 100.8% and
101.1%, respectively. The precision for the compounds was between 0.6 and 0.7 relative standard
deviation(%RSD).

*This research was supported by a grant(19161MFDS071) from Ministry of Food and Drug Safety in 2019.
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Determination of biotin in foods for special dietary uses using HPLC with
immunoaffinity column cleanup extraction

Soo Jin Bang*, Bo Young Oh, Min Ji Ye, Soo Jung Hu, Hye Young Lee
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*Corresponding author: valentinsj@korea.kr

The analysis of biotin using high performance liquid chromatography(HPLC) in foods is
hampered by the poor, non-specific absorption in the ultraviolet(UV) range, requiring derivatization
techniques to enhance sensitivity, especially for the low concentrations found in food. The use of an
immunoaffinity column made the test highly specific, sensitive, rapid and simple to perform without
derivatization techniges. In this study, we developed HPLC-UV analysis method coupled with
immunoaffinity column cleanup extraction in foods for special dietary uses. The method was
validated for selectivity, linearity, the limit of detection(LOD), the limit of quantitation(LOQ), precision
and accuracy. It was proved to be suitable for routine quantitative analysis of commercially available

foods for special dietary uses.

* This research was supported by a grant(19161MFDS055) from Ministry of Food and Drug Safety in 2019.
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Monitoring of lllegally Added Compounds and Drugs in foreign dietary
supplements prohibited from customs clearance

Jae Hee Hyun*, Woo Jin Cho, So young Won, Do Hyeong Kim, In Seon Kim,
Kyeong Wook Kim, Young Mi Lee, Jae I Kim, Soon Ho Lee and Woo Seong Kim
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*Corresponding author: jaeheeh0508 @korea.kr

The Korea Food Code have mainly contained analytical methods for anti-impotence drugs,
anti-obesity drugs, antidiabetics, diuretics, analgouges. In this study, legally added compounds and
drugs have been detected in foreign food or dietary supplements recently.

To screen the 56 different chemical compounds, we monitored 156 food items advertised as
slimming products or sexual enhancement products in offline and online markets.

the samples(l to 10 g) were in methanol and sonicated for 30 min, followed by filteration using 0.2
pum syringe filter. 48 illegal compounds were detected by liquid chromatography equipped with
photo diode array(LC/PDA) and confirmed with LC coupled with tandem mass of
spectrometry(LC/MS/MS). The detected compound levels were as follows: 7-keto-DHEA 0.15~0.85
mg/g in 2 sample; icariin 0.72~2.92 mg/g in 2 sample; synephrine 0.82-5.89 mg/g in 8 sample;
yohimbine 1.56-10.47 mg/g in 12 samples. These results indicated that sustainable monitoring of
illegal compounds in various food products is required for food safety.

These results indicated that a sustainable monitoring of illegal compounds in various foodstuffs is
required for the safety management. In conclusion, The results of this study will contributed to
reinforcement the food safety.
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The monitoring results of veterinary drugs in fishery products sold in
local markets using multiresidue analytical method
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*Corresponding author: jspark@korea.kr

The presence of veterinary drug residues in fishery product could be potential risks for human.
To control these residues at regulated levels, the accurate and convenient analytical methods are
required. We used the validated multiresidue analytical method using HPLC-MS/MS. Its validation
results were satisfied with Codex guidelines (CAC/GL CAC/GL 71-2009). Using the method we
monitored the residual amount of 74 veterinary drugs in 80 fishery products purchased from local
markets. Fishery product samples were eel(14), mudloach(12), flat fish(20), rockfish(18), salmon(5),
shrimp(8) and abalone(3). 14 kinds of veterinary drugs including amoxicillin, cefadroxil, ciprofloxacin,
enrofloxacin, flumequin, ormethoprim, oxolinic acid, trimethoprim and sulfonamides were detected
from 0.001 to 0.04 mg/kg.
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Multi-residue analysis of veterinary drug residues in fishery products
of Seoul and suburban markets using UPLC-MS/MS
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*Corresponding author: ahnilyoungl7@korea.kr

Aquaculture industries use veterinary drugs (e.g., antibiotics, growth stimulators) to maintain
commercial value of fishery products. However, veterinary drug residues in the fishery foods could
be harmful to consumers due to potential side effects of the drugs own and concerns about
overdose of antibiotics. Multi-residue analysis method was developed to analyze 81 veterinary drugs
including antibiotics, antimicrobials, anti-protozoals, anthelminthics and anti-inflammatories. Then,
accuracy, precision and linearity were evaluated in the three fishery species (shrimp, flatfish and eel)
at three concentrations; 0.005, 0.010 and 0.020 mg/kg (0.0005, 0.001 and 0.01 mg/kg for four
prohibited compounds which cannot be defined for Maximum Residue Limits (MRLs)). Extraction was
performed with 80% acetonitrile and purified with Ci;3 and hexane-saturated acetonitrile. Each spiked
sample and standard series were analyzed using Ultra Performance Liquid Chromatography coupled
with Mass Spectrometry (UPLC-MS/MS). Recovery rates and coefficient of variation values were
evaluated, and > 95% compounds in the flatfish, shrimp and eel tissue samples were meet the
performance criteria for new analytical method defined in the CODEX CAC/GL 71. Linearity of
calibration curves in each matrix was also verified. Then, monitoring of veterinary drug residues
using the optimized method was conducted for 100 fishery products collected from the Seoul and
suburban markets. Then their residues levels were determined whether it exceeds MRLs.

Keywords: monitoring, veterinary drugs, multi-residue analysis
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products using QUEChERS and HPLC-MS/MS

Hyunjeong Cho*, Chai Uk Lim, Hyo Young Kim, Min Ju Kim, Sun-gil Cho
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Cycloxydim is a systemic herbicide that inhibits the acetyl-coenzyme A carboxylase (ACCase) in
the chloroplast of sensitive weeds. ACCase catalyzes the first step of the denovo biosysthesis of
fatty acids in the plant. The rapid method of cycloxydim was developed with QUEChERS and
HPLC-MS/MS, and its analysis is the requirement of some countries which import Korea domestic
agricultural product. Though cycloxydim is not registered in Korea, it is used for strawberries,
potatoes, carrots, lettuces in worldwide such as the EU and other countries, and its analysis is valid
for ensuring the safety of agricultural products imported to Korea. Cycloxydim is chemically a weak
acid of unpolar nature and poorly soluble in water under neutral and acidic conditions; however, it
is better solubility in a primary environment. For extraction from agricultural products, QUEChERS
preparation was applied and modified by adding sodium hydroxide in extracting treatment, and the
method of cycloxydim was validated in agricultural commodities such as apple, strawberry, pear,
paprika, and tomato). In the result of analyzing all commodities spiked with two concentration levels
of 10 and 100 pg/kg for validation of developed method, the recoveries were within 71.3 ~ 84.6%
with relative standard deviations (RSD) of < 5.7%, and the limit of quantification (LOQ) of the
method was below 0.3 pg/kg in all commodities. At this time, linear calibration functions with
correlation coefficients were obtained > 0.999. The developed method is highly sensitive and
accurate as well; also, it is satisfied with the quantification level for PLS.

-171 -



20199 = H632| TtmEAMatste| FA stary2

PT-038 [4&/5%]
Determination of Cyclaniliprole in Agri-products by LC-MS/MS
Chai Uk Lim'*, Hyo Young Kim, Heejeong Park, Hyunjeong Cho, Soon-Kil Cho

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

A liquid chromatography-tandem mass spectrometry (LC-MS/MS) method was developed for the

determination of Cyclaniliprole pesticide in 5 agricultural products. A simple and rapid sample
preparation technique, based on QUEChERS extraction was used for sample treatment.
Key performance parameters investigated were linearity, recovery, relative standard deviation(RSD),
limit of detection, and limit of quantitation. The recoveries were within 84 ~ 96% with relative
standard deviation (RSD) of 0.9 ~ 5.9% and the limit of quantification (LOQ) of methods were
below 1 ug/kg, and the correlation coefficient (r2) of matrix-matched standards were > 0.999
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Development and Validation of Pydiflumetofen
using LC-MS/MS in Major Agri-exports
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Pydiflumetofen is newly registered to control gray mold and powdery mildew on fruits and

vegetables. Each Country has a different residue definition of pesticide. Regulatory authorities need
to choose which residue(s) will be used for dietary risk assessment and setting and enforcing MRLs.
Most of countries including Korea, residue definition of pydiflumetofen is pydiflumetofen. We
developed the residues method for this compound to vitalization of our agricultural products export.
Korea's major exporting countries are U.S.A, Japan, Hongkong and so on. These countries enforce
Positive list system or Zero tolerance by technical barriers to trade. To safely export, the quantitative
limit of the method must meet the 10 ug/kg level.
A residue method for Pydiflumetofen has been developed using the QUEChERS EN method with
liquid chromatography-tandem mass spectrometry (LC-MS/MS) in major agri-exports (Apple, Paprika.
Pear, Strawberry, and Tomato). To minimize matrix effect, we adopted dilution by solvent with buffer
solution. To validate developed method, all commodities spiked with two concentration levels of 10
and 100 pg/kg. The recoveries were within 70 ~ 120% with the relative standard deviation (RSD) of
20% and the limit of quantification (LOQ) of methods were below 10 ug/kg, and the correlation
coefficient (R?) of matrix-matched standards were > 0.99. The recoveries, LOQ, and repeatability
achieved, meet the needs of tolerance level monitoring of these pesticides in the agricultural export
product.
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Geographical Origins discrimination of Onion Using Isotope Ratio
Mass spectrometer (IRMS) Analysis

Suel Hye Hur, Eun-Hee Chang, Dong-Jin Kang, Seong Hun Lee and Byeung-Kon Shin*

Experiment Research Institute of National Agricultural Products Quality Management Service (NAQS),
141 Yongjeon-ro, Gimcheon-si, Gyeongsangbuk-do, Korea.

Onion is well known as condiment vegetable in Korea. Korean consumers want to know the
region where onion were produced when consumer eat onion in Korea. They are concerned about
labeling of geographical origin for onion when purchasing onion. The origin of onion is identified
to prevent false indication of geographical origin of onion. The aim of this study is to discriminate
the geographical origin of onion by comparing isotope ratio of onion between each region in
Korea. In this study, we discriminated origin of onion using isotope ratio spectrometer analysis. We
analyzed carbon isotopic ratio of onion. 45 samples were collected from 27 regions. The lowest and
highest relative content carbon ratio the onion were -23.55+0.07%0 to -28.11+0.12%.. In
Samcheok-si, the range of carbon isotopic ratio of onion was from -23.55+£0.07%eo. In Sinan-gun, the
range of carbon isotopic ratio of onion was from -28.11+0.12%o. These results showed that there
was difference between group of Samcheok-si in Gangwon and group of Sinan-gun in Jeonnam.

Acknowledgements: This work was supported by Korea Institute of Planning and Evaluation for
Technology in Food, Agriculture, Forestry and Fisheries (IPET) Through Advanced Production
Technology Development program, funded by Ministry of Agriculture, Food and Rural Affairs
(MAFRA)(316075-04).
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Development of method to discriminate the geographical origin of millet
using XRF with multivariate data analysis
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Experiment Research Institute, National Agricultural Products Quality Management Service

Millet is well known as food crops in Korea. Consumers want to eat Korean millet in Korea.
Korean people are concerned about labeling of geographical origin of millet when purchasing millet.
The price of Korean millet is 2 times higher than imported millet in Korea. The origin of millet is
identified to prevent false indication of geographical origin of millet. The aim of this study is to
discriminate the origin of millet by comparing inorganic elements'contents between Korean and
imported millet using an energy dispersive X-ray fluorescence spectrometer(ED-XRF). In this study,
100 samples of millet were collected from Korea and China. The samples were analyzed using an
energy dispersive X-ray fluorescence spectrometer(ED-XRF). We found 24 inorganic elements’
contents; Mg, Al, Si, P, S, K, Ca, Mn, Fe, Cu, Zn, Ti, Cr, Co, Ni, Br, Mo, Ag, Cd, Sn, Ba, W, Hg and
Pb. The 24 inorganic elements’ contents were different between Korean and imported garlic. The
accuracy of discrimination for geographical origin was 96.5% by ED-XRF with multivariate analysis.
This result showed that the method can be used to discriminate geographical origin between
domestic and imported millet in Korea.
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A onion is one of the popular condiment vegetable in Korea. The Most of Korean people
prefer to eat Korean onion. So the price of Korean onion is 2 times higher than imported onion in
Korea.

The aim of this study is to discriminate the origin of onion by comparing metabolite profiling
between Korean and imported onion using high-performance ultra liquid chromatography coupled
to a quadrupole-orbitrap high resolution mass spectrometer(UHPLC-Q-Orbitrap HRMS).

The 100 samples were collected and analyzed at a resolution of 70,000 FWHM(at 200 m/z). The
15 compounds was identified and compared with relative contents to discriminate origin by
searching mass spectral data obtained from Q-Orbitrap HRMS based on mass m/z, retention time,
isotopic pattern, and mass spectra.

In this study, we found that identified 15 metabolites’ contents; Ceriporic acid, Proline,
Isoleucine, Asparagine, Lysine, Glutamic acid, Tryptophan, Arginine, Hydroxyphenylalanine, Histidine,
Quercetin, Quercetin-glucoside, Pyrogultamic acid, Phloroglucinol, and Ethanolamide. They were
different between Korean and imported onion. The relative content ratios of the 15 compounds
were from 0.7 to 2.2 in Korean and imported onion.

The validation accuracy of discrimination origin of Korean onion was 90.0% using 15
metabolites’ contents data applied with multivariate discriminant analysis.
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TEHSMUESSEAUAZYEZ2 sitE S0 it THRSY ATPLAEIAE 2I610] 320852 s%42 =22 =
Mot EESEE AMEStD QUCH 2MHOAM AMESH= &H|H(LC/MSMS, GC/MSMS)=otEE=EE 4
Zb ZHSHY At8SteL, Mol FEst HEEMEZ 2 =HEFSH AUEE B2 X
MEofE MEst7| sl & AFE TIStSUCH

2 AF0ME 32082 8% T LC/MSMS E2M 2 2[et 20782 EE=EZ2 1HE F7I2 747t
73 DN ERE01E, Ea2cY oYM E QI510] 27|72t 2 2diES HlwstRACE =3
HZEZSZEE acetonitriledt formic acid 0.1% & acetonitrileg AI2510 XSOl XM= =stHST
S& WZEH4°C) Y WE(-20°0)0) 22t 228 CE LC-MS/MS(QTRAP 4500,AB SCIEX)E 0|23 2k =
AYEE BERE SoaFEEE0] el 242 dAIS = 2 YEYHE Z2olg2 H|WsHRICH

HARDOME dE EHE SHEFESEH 4% ZME0jd ME 2d&0s & XI0[E EO|X|
pUCH, AEEAUO FR= YE HESOAM ET|7H M2l 20%0|4 2oiE EESEHO| AR
C}, WHWERIHIAXTAHOA 20%0|4 B|=l EFSEO MEST} acetonitrile2 ZXE =Z3HEFESEO0|
0.1% Formic Acid &9 acetonitrile2 12 XM= Z2StHEFSEECE O ™A LIEFSCE

=

H=E2E & Ethoxysulfuron, Flucetosulfuron, Halosulfuron-methyl, Metazosulfuron, Nicosulfuron,
Pyrazolate, Spirodiclofen2 &= ZXE0f 25 HIEIUGM= E27|7t0] At M2t 60~10%2 &
silges ERUCL 2 UFE S50 LO/MSMS 24 Al AF83t= 59 20782 =gtaF=22 YadH

b i A

=
Ol M 25t =X &0i= acetonitrile& O E AL&St= A0| O ¢HEst Aoz HEHL|
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LC-MS/MSE o|&¢t B ZEN|Qt &0 Chect
Kasugamycin 2 9 DL|E{& ZA}

HX|g ojHY, o|SE, B3|, =X|0/*, 0lde, AWM=

FYSHSEDEIY HYR Y

*Corresponding author: food1995@korea.kr

Kasugamycin2 Streptomyces kasugaensisQ 22 E 22|=l o0 Y go| 2 MEEZ Y20 A &
LdHZ YoJ|= FHO|Q HEUS Us A=E YADJACE BHE2|ote| THE oHdS Mot BhE( 2
OLE AlF FO|X| A d%& Gl HAZ AXSI= 7|52 RE|L2toM= BE HIRSHH 13, =t
QM & ATRHNZE FRHSHA AT QUCH X2 Hol EI3t7|0] A ALfEls D2CHEe E
N S B2 EIEC=2 QI Bo| SlQnrEHo| MY B E st E7| MF: A EfE0| 27| ™oLt
20| Kasugamycing ghaot x| &7t ZI7t5tn U0l ELh Mt S4tE #2lE A =0 XY
HfSQl B A=K S dA=0l A0 it Kasugamycin 52f 242 Z23%H AFO|Ct M2t 2 A0
Me LC-MS/MSE 0|83 Kasugamycin &0 CHo B X=Xt 20 Cist 24 S DL EHZ A}
E &510 =s4t=0 CHet ot #e|E A5t XE A E[RACE

NERIEE R E

JU
x
ofr
19
|0

| 24Ol QuPPeHEZ 7|Hto 2 AESIY LD LC-MS/MSE 7|7| &4
2

SHRICE ZEH B 2ME I3t 2E0AE 1.39 ugkg =F0| 0 24 HESHA = 4.18 pg/kgE LIEL
S, A oy &9 HMHE2 (1 - 100) wg/kg H2/0|XA R2>099 O|ALCt. &M 282 Msk
(10 pg/kg)diiM= 1224 %, 15=(100 pg/kg)oflM= 1195 %2o| +=FO|RU2H, HUEZHA= 34 %
O|LjZ LtEHGCE &9l 22 AETAE 039 ug/kg +=F0[YD &4 X*E%Pﬁlé 1.16 ug/kg B2 Lt
Ebton], 24 iy H2o MM (1 - 100) ug/kg HLI0A R*>0.99 O[RACt M 3|48 K&k
(10 ug/kg JOIME 1136 %, 1&sZ(100 pg/kg)OM = 1168 %2 +=FO|Ul, MUEZHAE 11 %
O|LHE LtEILE 20 % O|Ufe| 7|& S THESIRUCE ZLIHZ RAE ot Al 242 THO0|A THbist H
AEMQ A 242t 100HM 2A5I 2, Kasugamycin2 &oMe= AZE[X| AJULT BOMTH LR
AZE g|QICt 2 AJE E3|| Kasugamycin 240 QUPPE MA 2|9t LC-MS/MSE 0|23t 2 M=k Chy
2 240 = 7%*% tsgtg &0lsto 215 sAE AIRE|0f ENEoR 0|88 = U AR 7MY

Cf.

ri

-179 -



20199 = H632| TtmEAMatste| FA stary2

PT-046 [AZ/553H]

Determination of vitamin K in vitamin-fortified emulsions using
QUEChERS and LC-APCI-MS/MS

Tae-Eun Kim', Guijae Yoo', Yunyeol Lee!, Hae Won Jang"*

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

Conventional liquid chromatographic methods for vitamin K analysis require a long extraction
time. In this study, a rapid and simple treatment method for the simultaneous analysis of vitamin K;
and K; in vitamin K-fortified emulsions was developed. Analyte extraction was carried out using the
QUEChERS (quick, easy, cheap, effective, rugged, and safe) methodology and analyte separation and
detection were accomplished using liquid chromatography-atmospheric-pressure chemical ionization
tandem mass spectrometry (LC-APCI-MS/MS). In the QUEChERS method, the type of extraction
solvent, the amount of sample, the extraction time, and the clean-up step were optimized.
Validation of the optimized QUEChERS showed good linearity (R*>0.999), accuracy(97.2% < K; <
101.7%, 99.7% < K; < 104.4%), intra- (04% < K; £ 2.6%, 0.3% < K, £ 1.7%) and inter-day (2.7% <
Ki < 87%, 33% < K, < 8.0%) repeatability, limit of detection (Ki: 0.19 ng mL?, K, 048 ng
mLYand limit of quantification (Ki: 0.58 ng mL?, Ky 146 ng mL?%). The relative recoveries of
vitamin K; and K, were obtained higher than 97%. Thus, it was demonstrated that the QUEChERS
with LC-APCI-MS/MS method is a rapid and convenient method to determine vitamin K from
vitamin K-fortfied emulsions.
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Determination of vitamin K in fortified foods by dispersive liquid-liquid
microextraction (DLLME) combined with liquid chromatography-atmospheric pressure
chemical ionisation-tandem mass spectrometry (LC-APCI-MS/MS)

Guijae Yoo!, Tae Eun Kim', Yunyeol Lee!, Bum-Keun Kim', Hae Won Jang™*

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

In this study, dispersive liquid-liquid microextraction (DLLME) as a rapid and efficient technique,
followed by liquid chromatography-atmospheric pressure chemical ionisation-tandem mass
spectrometry (LC-APCI-MS/MS) was employed to determine vitamin K1 and K2 in fortified foods.
The vital parameters in the DLLME method were optimized using the response surface methodology
(RSM) based on Box-Behnken design (BBD). Under the optimum conditions, the calibration curves
showed high linearity (R > 0.999) for vitamin K1 and K2 in the range of 1-1000 ng mL%
Furthermore, the limit of detection (LOD) and limit of quantitation (LOQ) were 0.34 ng mL* and
1.05 ng mL? for vitamin K1, 0.72 ng mL* and 2.18 ng mL* for vitamin K2, respectively. The relative
recoveries of vitamin K1 and K2 obtained were higher than 90%. The proposed
DLLME-LC-APCI-MS/MS method can be successfully used to determination of vitamin K in various
fortified dairy products.
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Analysis of structural amino acid contents in chicken undergoing different
cooking methods using automated amino acid analyzer

Dongwon Seo'*, Miyoung Yoo, Seunghee Kim', Yun-Yeol Lee’,
Sunhye Hwang', Hyun Jeong Kim? Sam Pin Lee*?

'Food Analysis Center, Korea Food Research Institute
2Department of Food Science and Technology, Keimyung University
3The Center for Traditional Microorganism Resource, Keimyung University
*Corresponding author: dwseo@kfri.re.kr

In this study, the structural amino acids (aspartic acid, serine, glutamic acid, glycine, histidine,
threonine, arginine, alanine, proline, tyrosine, valine, methionine, lysine, isoleucine, leucine,
phenylalanine) contents in chicken was determined. The eleven kinds of different cooking methods
were conducted with raw materials, boiling, pan-frying, stir-frying, deep-frying, steaming and
roasting. Analysis of amino acid in foods was hydrolyzed with 6N HCl and then analyzed using
automated amino acid analyzer. The automated analysis of the amino acids was performed on an
ion-exchange packed column separation with a visible detector. This method provided good
correlation (r>0.9999), limit of detection (<0.066 mg/100g), limit of quantitation (<0.201 mg/100g),
intra-day (<4.26 %) and inter-day (<4.28 %) within the test ranges. The amounts of glutamic acid in
chicken ranged from 349.3+14.1 (spicy chicken soup) to 2775.6+165.8 (braised chicken) mg/100g.
Therefore, it is expected that the structural amino acid contents could be used as national

nutritional food ingredient database. This research was supported by a grant (17162MFDS082) from
Ministry of Food and Drug safety.
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PT-049 [AZ/553H]

Mineral contents of rice and brown rice in ten rice varieties
using ICP-OES and ICP-MS

Dongwon Seo*, Soyoung Kim, Jisu Park, Junyoung Lee, Danbi Kim

Food Analysis Center, Korea Food Research Institute
*Corresponding author: dwseo@kfri.re.kr

Rice and brown rice have long been consumed and a major source of important nutrients,
including minerals. In this study, determination of mineral contents in ten rice. Standard Reference
Material (SRM) 1849a was purchased from National Institute of Standards & Technology in USA. The
sample was digested with 8 mL of HNO; and 2 mL of H,O, using the microwave. This solution was
cooled and diluted with deionized water. Diluted solution was injected into the inductively the
coupled plasma optical emission spectrometry (Ca, Fe, Mg, P, K, Na, Zn, Cu and Mn) and the
inductively coupled plasma mass spectrometer (Se, Mo and I) to determine minerals. This method
provided good correlation (r>0.9999), limit of detection (<0.12 mg/kg), limit of quantitation (<0.39
mg/kg) and recovery (88.0 ~ 110.2 %) within the test ranges. In case of P contents in Namchan,
rice and brown rice were 87.53 + 496 mg/kg and 281.66 +4.00 mg/kg, respectively. Therefore, it
seems that the mineral contents could be used as nutritional food ingredient database for national
health promotion. *This research was supported by a grant (PJ013397022019) from Rural
Development Administration.
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PT-051 [AZ/53}]

Quantitative analysis of Sodium and Potassium in Korean Herbs
and Urine using ICP-OES

Mi Suk Seo

Biocenter, Gyeonggido Business & Science Accelerator(GBSA)

The content of the mineral by Salicornia extraction method is one of halophytic plants were
quantitatively analyzed using ICP-OES. Sodium and potassium in the urine compared to the
concentration before and after ingesting the Salicornia. Salicornia was extracted with hot water, high
pressure extraction and water bath. Extraction efficiency when it is extracted with indirect heating
than direct heating were more good. Sodium, potassium and magnesium was quantified in the
order of each 1657, 1726 and 257 mg/kg. Concentration of sodium and potassium in the urine, it
is considered that the concentration of Na after the before intake halophytic plants increased about
22%, and in the human body was confirmed that K* help the discharge of Na®. It is expected that
it is possible to give more influence to the research and development of a functional food and
dietary supplements using halophytic plants through these studies.
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Determination of seven pyrrolizidine alkaloids in honey by LC-MS/MS

- Y —_— e e
a2, 422, o|2=, Ao, dd2, a2l |24, 49, 29F3|, 7Y

MEEYA 2HstEHTH

*Corresponding author: hjryu@seoul.go.kr

A Liquid Chromatography-Triple Quadrupole mass spectrometry (LC-MS/MS) method was
developed for the determination of seven pyrrolizidine alkaloids (PAs) (heliotrine, echimidine,
retrorsine, tricodesmine, lycopsamine, senecionine and retrorsine N-oxide) in honey. The honey
samples were dissolved in 0.05 mol/L sulphuric acid solution and a strong-cation exchange column
was used to purify and concentrate the target analytes. The separation of the analytes was carried
out on a Hypersil GOLD Cis column(l00 mmx21 mm, 1.9 pum) using the mobile phases of
methanol and 5 mmol/L ammonium formate-0.1% (volume percentage) formic acid aqueous solution
with gradient elution. The separated compounds were detected in multiple reaction monitoring
(MRM) mode via positive electrospray ionization (ESI*). The calibration curves were of good linearity
in the range of 0.5-202 ug/L (R*>0.99). The estimated recovery rates at spiking three levels ranged
from 81.0 to 108.8% with relative standard deviations <9%. The proposed method was applied to
different kinds of honey from Korea, Thailand, New Zealand, Canada, Brazil, America and Australia.
The samples included chestnut, wild flower, multi flor, tilia tree, acacia, manuka and eucalyptus
honey. Heliotrine, retrorsine, tricodesmine, senecionine and retrorsine N-oxide were not detected in
the collected honey samples. However, lycopsamine and echimidine were found in few of the honey
samples. The concentrations of lycopsamine and echimidine were 1.8-201.7 ug/kg and 0.4-23.0 u
g/kg, respectively.
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APGC-MS/MSZE o|&¢t Ao 5 Tt

Hx|sf, WHI, A, wEg, o|ojof, X|dal*

*(FmEae|of
*Corresponding author: 9400766@hanmail.net

Al AHojof =ZHo| FH K
APGC-MS/MSE 0|83l0 SA|EAM
GC-MS/MSE o|&8%l0 EXMgtn ¢

EL 0|28} o] Hs APCI 0|28

<.

HHEHO soft jonization O 2 fragmentZ} HAH ojL} EXp2t
SHol0| |20, Eot ZEHO|AM 25iCt [MatN 2 HE0A= APCl 0|23 2AIQl APGC-MS/MSE
H

0|83t0f #4E=E EoIA2H GC-MS/MSe F2d, Medd & ZEE HuSHAL,.

QUEChERSZ 3|48 AlHS I,_O”o|-,°&§ M, GC-MS/MS2| 3|82 72.8~115.5%, %RSD 0.5~9.4%0]
1, APGC-MS/MSQ| 3|82 81.0~104.5%, %RSD 0.2~8.6%=Z GC-MS/MS, APGC-MS/MS & SANCO
ZlE0l HMgtes =olg o+ AL JFAA(OQZR #ES HIWSIRE M APGC-MS/MSZt
GC-MS/MSHL} 1~52H] M Zt=J} Of 2435 AS =olstict
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*Corresponding author: 9400766@hanmail.net

LC, APGC-Q-TOFE O|£3}I0 TtR=f SN 2|0 JZO0|SA screening methodE 7HEtsHCE
=250 AL 692H&2 LC-Q-TOFRI APGC-Q-TOFE 0|23}0 screening methodE 7i&SHQ T,

170 20| St 13880 ZL0| E4L LC-Q-TOFE 08310 screening methodE 7|25} QI LY.

TOFE 0|85t AF & ROHESES screening & [ HEY 5+ U= 5= 280 S23sH7| I
=0l 2tztel d=2 1lwg/kg, 10ug/kg, 100pg/kg 2|1 1,000ug/kgs E7HSH0Y 52| screening St M,
53| RE HAEHUAS ME AE 7t 522 HYSIRALE THRSA2 QUEChERSZ TAHEZ| 3RS Mf 1
ug/kg 0|8t 7Hs HE MESLES 51%, 10ug/kg 0|8t 7ts AZ ME4LE= 78%, 100ug/kg Ot 7Hs HE
A

245 94% 2|1 1000ug/kg O|SHOM = 2E H&20| AEL|ACH SMH £t QUEChERSZE XA 2|
FR{2 M 1lpg/kg Olst 7t HE HE= 54% 10pg/kg 0|8t 7t HE HE++ 83%, 100ug/kg O]
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Of|mof, Hetaite] HX|AHE FEx=Ho| CHE 7t o EcH=EM

AYCisty L HEO| 23Skt
*Corresponding author: k91932@naver.com

7tmel g2l =50 d¥2 Fe= 2UM= AF2 F FE A FE 2k 228 4k FE
2 50| UM OlF W 5 HuH ZtEsta S5 J50|L S Q10| FHH QIS KA FEoH
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207|122 oE|mor AFo & JFoz, Fd0 e Eom sl T 7tm el a2 HuE
Moto] ZdedE LuXt SfRACt
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=
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LL(Morinda citrifolia)= HEfEY X|FO0| LXK Q1 BEAML|D(Rubiaceae) A2 2 SHOMA|OL E

0|

— =T
CLNOIIHE £2 TjslE ABOICH ARE) 4B, BUR UREITAZ NSSIFCE 2, B71 2|
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Organic acid profiling and pattern analyses in ginseng roots produced by
conventional and environmentally friendly farming by GC-MS

Songjin Oh!, Youngbae Kim!, Chan Seo!, Donghyun Kim? Hyeon-Seong Lee', Hyunbin Kim',
Kyung Wuk Park®, Dong-Joo Oh*, Junseong Park?, Deok-Chun Yang’, Man-Jeong Paik"*
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Metabolomic analysis of organic acids has not been performed for evaluation whether ginseng
has been cultivated using conventional or environmental-friendly farming methods. In this study,
profiling analysis was conducted for organic acids (OAs) in ginseng roots produced using
conventional or environmentfriendly farming methods at five locations in each of five regions. In OA
profiles, lactic acid was the most abundant OA in all regions, with the exception for environmentally
friendly farmed ginseng in two of the five regions, in which glycolic acid was most abundant OA.
OA profiles in all regions showed isocitric acid levels were increased by environment-friendly
cultivation, which suggests metabolic differences associated from farming method, and that isocitric
acid might be a wuseful discriminatory biomarker of environmental-friendly and conventional
cultivation. The results of the present study suggest metabolomic studies of OAs in ginseng roots
might be useful for monitoring whether ginseng has been cultivated using conventional or
environmentally friendly farming methods.
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Amino acid profiling and pattern analyses in ripening banana by gas
chromatography-mass spectrometry

Hyeon-seong Lee!, Youngbae Kim', Chan Seo', Moongi Ji*, Jewuk Min!, Subin Choi'?,

Hyunbin Kim!, Gwang Lee?, Wonjae Lee*, Man-Jeong Paik™*

Bananas are a well-known healthy food that contain various functional amino acids (AAs) whose
concentrations may vary during ripening. Thus, amino acid profiling analysis was performed at
different stages of ripeness in bananas by gas chromatography-mass spectrometry (GC-MS) using
selected ion monitoring (SIM) with ethoxycarbonyl/tertbutyldimethylsilyl (EOC/TBDMS) derivatives. The
variability of the amino acids in ripening was subsequently explored by star pattern analysis after
normalization to the corresponding mean values of the unripe bananas. Significant alterations of
amino acids were found in ripe bananas following 1, 6, and 10 days of storage. The star graphic
patterns were different in the unripe and ripe bananas. In particular, glutamine and asparagine were
present as two major components making up 65.68 to 71.75% and 10.86 to 14.94% of the total
amino acids. The compositions (%) of valine, leucine, c-aminobutyric acid, and glutamic acid were
significantly increased by 65-210% in ripe bananas following 10 days of storage. In addition, the
total composition (%) of essential amino acids was significantly increased at 10 days by comparison
with those of 1 and 6 days. Therefore, the present amino acid profiling protocol combined with star
pattern analysis has been shown to be useful for the monitoring of the ripening of bananas.
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Alteration of black chokeberry components and its antioxidant
activities during heat processing and cooking

Thu Thi Hoai Mai', Hekap Kim**

!Department of Environmental Science, Kangwon National University
2School of Natural Resources and Environmental Science, Kangwon National University
*Corresponding author: kimh@kangwon.ac.kr

The aim of this study was to investigate the effect of thermal treatment of the dried powder
and raw berries of aronia on total polyphenols, anthocyanins, and antioxidant activities. Fresh
chokeberries were dried using the lysophilizer. Five different temperatures (60, 100, 160, 180 and
200 °C) were selected for the investigation of the powder. Fresh fruits in water (1:10) were tested
for thermal stability at 60, 80 and 100 °C. Total polyphenols and total anthocyanis were determined
using Folin’s phenol-Ciocalteu reagent; and buffers at pH 1.0 and at pH 4.5, respectively. The
antioxidant activities were analyzed using both 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical
scavenging assay and 2,2'-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid) (ABTS) radical scavenging
activity. The study showed that both total polyphenols and anthocyanins decreased with increasing
temperature. However, DPPH and ABTS values significantly increased from 60 °C to 180 °C but
significantly decreased at 200 °C. It suggested that heat treatment could cause the degradation of
total polyphenols and anthocyanins but the by-products rather increase antioxidant activities up to
180 °C. Further investigation of what has occurred in the aronia components will be carried out.
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In-solution derivatization and detection of glyoxal and methylglyoxal in alcoholic
beverages and fermented foods by headspace solid-phase microextraction
and gas chromatography-mass spectrometry

Hyun-Hee Lim', Ho-Sang Shin**

'Drug Abuse Research Center, Kongju National University,
2*Department of Environmental Education, Kongju National University
*Corresponding author: hshin@kongju.ac.kr

A simple and sensitive method for the simultaneous determination of glyoxal and
methylglyoxal in alcoholic beverages and fermented foods was developed. This method involved
simultaneous derivatization in solution with 2,2,2-trifluoroethyl hydrazine (TFEH) and headspace solid
phase microextraction, followed by detection via gas chromatography-mass spectrometry (GC-MS).
The method established herein can be summarized as follows. The sample was adjusted to pH 6.0
in a headspace vial, saturated with sodium chloride, and allowed to react with TFEH at 85°C for 20
min. The formed derivatives were vaporized and adsorbed on divinylbenzene/carboxy/polydimethylsiloxane
fibers. The TFEH derivatives were subsequently desorbed and analyzed by GC-MS, where the
spectrum showed a single sharp peak. Under the established conditions, the quantification limits of
glyoxal and methylglyoxal were 3.6 and 21 ug kg? respectively, and the relative standard
deviations were <8% at concentrations of 0.02 and 0.10 mg kg™ All samples were detectable at
typical glyoxal (0.066-4.116 mg kg™') and methylglyoxal (0.011-2.342 mg kg™') concentrations in
beverages and foods.
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Analysis of engineered nanoparticles in food using asymmetrical flow field-flow
fractionation coupled with UV/VIS, multi angle light scattering and differential
refractometer (AsFIFFF-UV-MALS-dRI)

Wang Da', Meiyu Zhang', Dongsup Song', Jangjae Lee', Chul Hun Eum?
Sang-Yong Jung’®, Jae-Min OH?**, and Seungho Lee**

!Department of Chemistry, Hannam University, Daejeon 34054, Korea
’Geochemical Analysis Center, Korea Institute of Geoscience and Mineral Resources,
Daejeon 34132, Korea
3Department of Energy and Materials Engineering, Dongguk University, Seoul 04620, Korea
“Chemtree Co. Ltd. Research Center, Daejeon 34054, Korea
*Corresponding author: jaemin.oh@dongguk.edu, slee@hnu.kr

Engineered nanoparticles (ENPs) are widely used in food industry as food additives, nutritional
supplements or for food packaging to maintain or enhance the texture, flavor, color, consistency,
quality or nutrient bioavailability of food products. However, toxicity of those ENPs has arisen as a
concern in recent years. Development of effective separation, quantification and characterization
methods for ENPs in food are, thus in urgent need to provide support for quality control during
production and establishment of food-relevant legislation and regulation.

Asymmetrical flow field-flow fractionation (AsFIFFF) is a versatile separation technique applicable
for separation of particles, molecules and cells based on their hydrodynamic radius (or diffusion
coefficient). Thanks to its versatility compared to other column-based separation methods such as
size exclusive chromatography (SEC), AsFIFFF can be utilized to separate and quantify ENPs in
complex food samples under optimized condition, with the aid of online detectors such as UV/VIS,
multi angle light scattering (MALS) and differential refractometer (dRI).

In this study, AsFIFFF-UV-MALS-dRI was utilized for detection and characterization of titanium
dioxide (TiOz) and silica (SiO;) in simulate food samples. The sample preparation method,
composition of the carrier liquid, and the field strength for TiO, and SiO, were optimized,
respectively. Results showed that application of AsFIFFF is somewhat limited in analysis of TiO; in
sucrose due to particle-membrane interactions.

AsFIFFF yielded good separation of SiO, particles in casein sample. With a field-programming,
where th ecross-flow rate was reduced exponentially during AsFIFFF analysis, the sample showed
two populations, smaller micelles (‘population-1'), eluted first, baseline separated with SiO, followed
by the micelle aggregates (‘population-2'), whose elution overlapped with SiO,. The calibration curve
showed a good linearity with the R? value of 0.989, allowing quantitation of SiO, particles in casein.
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Study on conformation and composition of Gum Acacia using asymmetrical flow
field-flow fractionation coupled online with multi angle-light scattering, differential
refractometer and fluorescence detector (AsFIFFF-MALS-dRI-FL)

Meiyu Zhang', Jaeyeong Choi’*, Seungho Lee'*, Chul Hun Eum® and Lars Nilsson’*

'Department of Chemistry, Hannam University, South Korea
’Department of Food Technology, Engineering and Nutrition, Lund University, Sweden
3Geochemical Analysis Center, Korea Institute of Geoscience and Mineral Resources,
Daejeon 34132, Korea
*Corresponding authors: lars.nilsson@food.lth.se, slee@hnu.kr

Gum Acacia (GA) is a type of heterogeneous polysaccharide extensively used in various
industries such as food, soft drink, pharmaceuticals, cosmetics, ink industry due to its remarkable
emulsifying and flavor stabilizing properties. The emulsification capacity of GA is known to be
closely related to its composition.

Asymmetrical flow field-flow fractionation (AsFIFFF) coupled online with multi angle light
scattering (MALS), differential refractive index detector (dRI) and fluorescence detector
(AsFIFFF-MALS-dRI-FL) was applied for investigation of conformation and the content of
proteinaceous matter in Gum Acacia (GA). The molar mass distribution, radius of gyration (or the
root-mean-square radius), hydrodynamic radius , molecular conformation, apparent molecular density
and the distribution of the proteinaceous matter were determined for GA with or without filtering
the sample solution.

Results showed that unfiltered GA has two populations; one having molar mass of
3.6x10°g/moland of 12.9 nm (‘population-1') and another having molar mass of 1.8x10°g/moland
of 32.2 nm (‘population-2’). The conformation of GA was characterized using various plots (e.g., vs.
molar mass or apparent density vs. molar mass). The effect of pre-filtration of the sample solution
on emulsifying property of GA was evaluated from the droplet size, the emulsification yields and
turbicscan stability index. Results showed that pre-filtration has no significant effect on the structure
and emulsifying property of GA.
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Capability of sedimentation field-flow fractionation (SAFFF) for characterization
of inorganic nanoparticle additives in food material

Dongsup Song', Meiyu Zhang', Sang-Yong Jung’, Jae-Min OH?**, Seungho Lee**

!Department of Chemistry, Hannam University, Daejeon 34054, Korea
’Department of Energy and Materials Engineering, Dongguk University, Seoul 04620, Korea

3Chemtree Co. Ltd. Research Center, Daejeon 34054, Korea

*Corresponding author: jaemin.oh@dongguk.edu, slee@hnu.kr

Various types of nanoparticles are added in food or food packaging materials. Characterization
of the size distribution or quantification of the nanoparticles used in food-related material is a
challenge due to the complexity of the food matrix. Sophisticated pretreatment procedure may be
needed, which could cause formation of agglomeration or a change in the size distribution of the
nanoparticles.

Field-flow fractionation (FFF) is considered to be a versatile separation method for nanoparticles,
and allows dealing with complex nanoparticle mixtures without pretreatment. FFF provides separation
of particles according to their sizes or effective masses, allowing determination of particle size
distribution.

In this study, sedimentation FFF (SAFFF), one of members of FFF, was tested as a tool for
separation and characterization of TiO, and SiO, nanoparticles that were used as additives in
simulated food. The Results of size distribution of the nanoparticles from SdFFF were compared with
those from dynamic Light Scattering (DLS).

SAFFF provided a reasonable separation of TiO, nanoparticles from sucrose powder. At the
SAFFF conditions chosen in this study, where TiO, nanoparticles were eluted at reasonable retention
times, the sucrose, having smaller size than the TiO, nanoparticles, is eluted together with the void
peak (being eluted without retention). This is because sucrose has higher diffusion coefficient than
the TiO, nanoparticles, experiencing lower external field force at the same SdFFF conditions. SAFFF
is proved to be a useful tool for separation (and thus characterization) of TiO, nanoparticles added
in sucrose.

SiO, nanoparticles and casein were not well separated by SAFFF. Casein has two populations.
One is composed of small micelles and the other is of larger casein agglomerates. The small
micelles were eluted in the void peak, while the casein agglomerates showed similar retention time
with the SiO, nanoparticles, resulting in overlap of the fractograms of the casein aggregates with
that of the SiO, nanoparticles. It seems the casein agglomerates have larger hydrodynamic sizes but
smaller densities than the SiO, nanoparticles.
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Methods Validation for Carbon Monoxide of Blood and
Spleen Specimens by GC-TCD
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*Corresponding author: hjkimO@korea.kr

Carbon monoxide(CO) is an odorless, colorless gas, and represents the leading cause of
poisoning death in Korea. Measurement of carboxyhemoglobin(CO-Hb) saturation in blood is central
to the diagnosis of CO poisoning or fire-related death. Blood samples are essential for measuring
CO-Hb. But, blood specimens are unavailable or unsuitable for analysis, and the testing of an
alternate specimen for CO becomes necessary. Spleen specimens provide a rich source of red blood
cells and hence can be a primary substitute for blood. To verify this, a lot of paired blood and
spleen specimens were analyzed for CO by using a gas chromatography method.

Femoral venous blood(FVB) and spleen specimens were obtained at autopsy from 8 victims (16
samples). Subjects comprised 4 males and 4 females (age range, 24-89 years), including all of CO
poisoning or fire-related death. All measurement of CO from samples was performed using a
CO-Oximeter and Gas Chromatograph(GC). The GC contained molecular sieve column and a Thermal
Conductivity detector(TCD).

2 mL blood or 2 g spleen was mixed with 2 mL CO-Oximeter rinse solution. After vortexing or
homogenizing and centrifuging. 1 mL was added directly to vial for analysis; 3 mL was added to a
conical tube and 10 min saturate the sampled with CO. 1 mL of this saturated blood sample was
added directly to vial for analysis. CO is release from hemoglobin by the addition of potassium
ferricyanide solution and 10 min heating at 60-70 °C.

The concentration of CO is important for low concentration of CO in blood and spleen
specimens. We need to validation of GC-TCD method for quantitative determination of CO in blood
and spleen  specimens. The GC-TCD method was validated for specificity, linearity, accuracy,
precision, quantitative limit and detection limit.
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Adjusting experimental procedures for CO-Hb concentration determination
in multitudinous autopsy specimens

Songhie An*, Young-Hoon Jo, Dasom Jung, Woo-Jae Lee, Mia Kwon

National Forensic Service
*Corresponding author: stellaluna@korea.kr

The quantification of carbon monoxide (CO) bound hemoglobin (CO-Hb) plays a crucial part in
determining CO poisoning, and establishing a sequence of events before and after a person has
died. According to Statistics Korea, incidents of CO induced deaths are on the rise. Accordingly, the
number of samples subjected to CO-Hb analysis are on the rise as well. Currently, the most reliable
and accurate methodology for CO-Hb concentration analysis utilizes gas chromatography. Although
the usage of CO-Oximeters is most popular for its simplicity, studies have questioned its reliability
regarding postmortem specimens, especially decomposed blood and tissue samples. Unlike the neat
analysis itself, the pretreatment of each blood sample is a time-consuming and somewhat messy
procedure. Adjustments are needed in order to manage the current and future increase in samples
to be analyzed.

Most lab protocols bubble CO and nitrogen gas through each blood sample in order to
saturate it and then liberate free CO gas. However, overflow and a lack in apparatus to treat
multiple samples at the same time are slowing down the procedure. This study has therefore made
adjustments by sampling a given blood sample into a syringe equipped with a three-way valve,
which then withdraws CO gas from an airtight gas sampling bag. After rotating the syringe, free CO
in blood is removed by moving the plunger up and down for a few times and repeating the
procedure with nitrogen gas. The resulting blood sample is then used to prepare a concentration
series of CO-Hb blood. The sample preparation time for six samples was reduced dramatically. No
significant difference in CO-Hb levels resulting from either the conventional or adjusted procedure
were observed. It is expected to facilitate multitudinous CO-Hb concentration determination for
accurate and more efficient forensic analysis.
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Strategic qualitative and quantitative analysis of decomposition product based
on nuclear magnetic resonance for chemical accident
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*Corresponding author: komelong@korea.kr

Chemical accidents are unintentional leak and diffusion of one or more fatal chemical
substances which could be harmful to environment and health. Unfortunately, non-toxic chemicals
can be decomposed by water, thermal energy, photon energy or synthesized new hazardous
materials by circumstances during the emergency response process.

For example, one of the most widely known of the blowing agents is azodicarbonamide, a
yellow-orange powder that is widespread use in foamed plastics. In a cascade reaction, pure
azodicarbonamide decomposes at approx. 200°C liberating Ny, CO and, in the presence of water,
NHs. Solid residues that remain are urazole, biurea and, in the absence of water, the tautomers
isocyanuric acid, cyamelide and “insoluble” polymeric cyanuric acid.

In this study, some of the thermal decomposition products of azodicarbonamide by chemical
accidents were identified with a nuclear magnetic resonance(NMR) spectrometer. And quantitative
analysis of each chemical was performed using a method called ERETIC(Electronic Reference To
access In vivo Concentrations). The ERETIC method provides a reference signal, synthesized by an
electronic device, which can be used for the determination of absolute concentrations. The results
presented here demonstrate the accuracy and precision of the method in the case of 'H high
resolution NMR.

NMR analysis method, which is simple in pretreatment, is expected to be used to investigate

the cause of chemical accident regardless of solid or liquid samples through high resolution and
HR-MAS.
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Analytical validation based on substitution reaction in the atmospheric pressure
chemical ionization for suspect and non-target screening

Accident Coordination and Training Division, National Institute of Chemical Safety
*Corresponding author: komelong@korea.kr

Gas chromatography quadrupole time-of-flight(GC-qTOF) is a powerful analytical equipment with
good potential due to its high resolution and accurate-mass measurements. Atmospheric pressure
chemical ionization(APCI), one of the ionization methods for mass spectrometry, is a ‘soft’ ionization
method occurring gas-phase reactions at atmospheric pressure, where ions are generated by corona
discharge in APCI chamber. The chemical ionization made by APCI shows less fragmentation and
more selective molecular ion or protonated ion comparison with electron ionization. These
advantages are useful to track suspect and non-target material in chemical accident

In this study, chemical ionization of organic compound using APCI was observed not only
precursor ion but also derived ions for gas phase reaction in mass spectra. The major signal in the
APCI mass spectrum has a mass 1 Dalton above that of the reactant. And the oxidation shown to
be due to gas-phase reactions brought on by oxidative radicals such as ozone and OHe derived
from oxygen or water in the APCI environment. It is due to proton transfer that is major reaction
with nebulizer gas, and water in corona discharge region. But, interestingly, signal of [M-15.977]"
detected due to substitution reaction of reactant. Substitution of sulfur to the phosphoric pesticide
occurred commonly at the unsaturated bond with phosphorus during gas phase reaction.

These distinctive mass spectra patterns of APCI are promising to confirm easily existence of
specific chemical or functional groups in various samples.
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The Chemical characterization and weathering effect of
different crude oils and product oils

In-Chul Song, Ji-Yun Han, Su Hyun Ahn, Du Won Lee, Sun-Ju Hwang

Korea Coast Guard Research Center
*Corresponding author: giverl@korea.kr

The accidental oil spill and international discharges of crude oils and refined products oils on the
sea occrurred frequently. Determining the source of spill oils relies largely on environmental forensics.
The oil spill fingerprint has played an important role in the rapidly advancing field of the chemical
characterization of waterborne oil spills. Most oil spill identification techniques rely on gas
chromatography(GC) methods. A gas chromatography provides several levels of the overall chemical
composition such as hydrocarbon distributions in crude oils or fuel oils. A gas chromatograms can be
classified as crude oil, residual fuel oil, diesel fuel, and lubricating oil. Further, individual hydrocarbon
compounds in the oil can be identified, usually using a gas chromatography with mass
spectrometry(GC/MS). Once oil is spilled in the marine environment, the spill oil is subject to
weathering such as evaporation, photo oxidation, dissolution, biodegradation and emulsification. The
dominant process of weathering effect in the early time on oil spills is the evaporation of low
molecule in hydrocarbons composed of ails.

In this study, crude oils and product oils sampled refinery plants are used to investigate the
chemical composition ratio and weathering effect in oil spill forensics. The Rotary evaporator is used
to study weatheing process. of oil spill. The chemical composition changes of hydrocarbons, polycyclic
armoatic hydrocarbons(PAHSs), and biomarkers in crude oils and product oils as evaporation rate. The
target compounds including n-alkanes, acyclic isoprenoids, PAHs and numerous petroleum biomarkers
including hopanes, steranes, and triaromatic steranes(TAS) are analyed to study the identifiction of
weathering process. All samples are analyzed by the methodology of CEN/TR 15522-2:2012 has been
used to analyze spill oil and source oil since 2016 in Koea Coast Guard Research Center.
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Screening of 18 anabolic steroids in bovine urine using gas
chromatography-tandem mass spectrometry

=% - -
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O
(=

SHROMALS] ELHAIL

Bullfighting is one of the popular traditional games that has a long history in Korea. Recently,
the sports betting for bullfighting started in the early 2010s and the strict doping test for the
fighting bulls has become more important to protect the integrity of bullfighting from the illegal
doping trials. Anabolic steroids are the most frequently misused materials in animal competitions as
well as in human sports. The use of these materials has also been prohibited by the rule of
Cheongdo bullfighting. In this study, we tried to develop and validate a sensitive and reliable
screening method for anabolic steroids in the bovine urine. 2 mL of bovine urine was hydrolyzed
using B-glucuronidase and extracted with a solid phase extraction(SPE). The eluent was evaporated
to dryness and the residue was hydrolyzed again with methanolic HCl. The Hydrolyzed aliquot was
reextracted using liquid-liquid extraction(LLE) and then derivatized by HFBA and analyzed in MRM
mode using GC/MS/MS. The GC/MS/MS screening method for 18 exogenous anabolic steroids was
validated and successfully applied to the doping test of bovine urine samples with good sensitivity
and reliability
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High throughput screening of prohibited substances in equine urine for pre-race
doping control using liquid chromatography-high resolution mass spectrometry
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SHROMALE] EEAALL
*Corresponding author: jundong@kra.co.kr

Horse racing has been organized hundreds of years ago as a popular event in many countries.
Racing is also a big industry in which about 7 trillion won is wagered every year in Korea.
Attempts to artificially control the horse's performance in racing have been around for hundreds of
years, and the doping test for racehorses has a history of more than 100 years. The integrity of
race is the priority to guarantee a fair race. Racing authorities in many countries have put much
effort into the doping control system to exclude drug use to ensure drug-free racing. In recent
years, with the development of the pharmaceutical industry, the numbers of drugs, medicines and
other substances used for doping purposes have been increasing at a rapid rate. As a result, the
increase in the input of labor and time has become another problem. Many racing laboratories
have adopted high-resolution mass spectrometry as a basic strategy to analyze a large number of
drugs with low labor and time. We have developed a high-throughput method for the
simultaneous analysis of hundreds of drugs using a high-resolution mass spectrometer in a short
time. We developed and successfully introduced a pre-race screening test of 327 drugs in horse
blood at low concentrations.

- 209 -



4 A7l 24
| 2 At=lH Ofs+Lf M
o|H, = S ZA2| 2y Al7|§ EHEoH| 7

J
S

=

3

x
X
(=]

o
o

*Corresponding author: wongun@yonsei.ac.kr

20199 % H|632| o=

SPME-GC-MSE 0|23t A Lj 43

tet
2L g

o
=

S
=

| Of ALY

[

M7b A AR EX]

]
T'__

PT-076
(IR

L

JJ &0 Jo ;ﬂ__oﬂ_:_.d._ﬁ ﬂﬂWQJm
-_-— —_ — —_ [l -
|A._A_._._.__./ Bl K DN 1 7O_I
2 Kk o W_fﬁ_uo L e T
oOOWo %r o = = o JI &l .
N — = N [¢) Q

o 1M o Kk wﬂSﬂﬂﬁDrm
. o .~ = K

T oo O < xm T
FHIT Wmw® s RN
S == ®W.o.oxg ¥IHoFK
.ro.Elm_ _ o = EX Mﬂ o
W g0 N o8t < o & ¥ o

1 (%)
<0 ol T 5 %0 L R
w1 Al 70 o) K Do =X
FrE g <wgSlg

O —= Kr _|_.._ 0 mnn__ul_._._._u_l._ﬂ
H__l._|_|._0 —, .AO_L =n =

Ir 1o = U 50 e H ol & —
s g, F%_m@nd
Wy S hmwo_ ﬁ_riow_huﬁyl
~ — I o od 2 ol & 01
r ° I B3 N < ﬂvuMoNOFﬁ
WOy ©aogo W5 B

ol L T IR = MV
mo o N r- K X o mr
od Py i 31 w o3 H [

. o3 RI2 o<
mwio» A_@w._un.vn Ho.._AIA_v._x.o.._AIWLL
o8 o > K = H o

P o S oy o Ok B3
= N . F 5 .x_lm_._._._o_.__lDI = =<
4= med mPod
B g me o X 3l %0 H oo R <k
= = =W s R S
ToW oy au U0l N3y
hs i B obdr %ol oy I B

-, < K
1| ﬁol_ o 0 <4 Amnm_%mm Op mm &m
2 wan N N0 o
5w U ou 3 _H_Hzmx_o_._._._o_ﬂ_
WMo < 0 WWIE &=
Mg Poapl  wor NN
— o X st oRo > H M
NRNAa TR gn K ©°
< o of il _lu__/lwm =1
pdx JdFg @l gme In
0 g A FrgET ok
K W.H:A.-r_l_h_lnro__._.__./lllAO
- doll W g Vot &K H

| R ®E R K
hld 0 5o W L 1/rey A M 3 oy ol _

T sz wis M g

0 T 1 KT N K< T — 0

= 3

—

A0l A

-210 -



20199 % H|632| o=

et

=
A

[

PT-077

of tiet s=4 ojojx|

JERE

okl
ol
op
&
ol

=
E
ol
o
Klo

|

| -

—

A2 AL

o] ==
— X

q

x
~

3

=)
o

X
o

q

=
=

o[gjx|e| &&= A0 et

oz MO ®ZA MZOo| M2t MAE 2o
o J4L£ AfEtTCH o

O

—

EH

=]
PP
(=]

=

I.

H
o
E
=

f

7

4

*Corresponding author: schoi@cnu.ac.kr

ES
gtz
A0l A

]

=
—

-

Al
=

t21
S} matA

.
o

[

o
o

ZtAl=tEl R|22 Hlu
=

.

of @Xt7t 2
[e]

7t
O|O|X| &Ad(densitometric image analysis) 19| 7tA|3}

MY AL AlQ Cf

o

4

AN
AIF

(o]

2 HSOaAt o RAL.

ol

g2 o8y

ts

IH
mujn

ol

B0 CH

of5t

of Cistol 90°= H7d

o4, A |

A AL TH D0l A

M

I

0| Z1to| A des OIXX| @

| &

Al &3 2389 B ZF0M 5% 0|2 2XE 20

ofn
ol

Joil
i

A7 O Z%eH, XZ2

H

oLt #E

[N
KH
IH

ol

IH

-211 -

7b Hyez AMEE7| fI5Hd
Ao 2 AtREICE

4

I
=]

=13
=

i

Ok

H

o
(¢]

0
i
E

4

7
O

IN

Ho
H=
o=

.l

P

A
~

Sl

[=]
[LE
o

S olo[X]|

ALY



20199 = H632| TtmEAMatste| FA stary2

PT-078 [

i3
[

et

7tA=HE X229 HuE

o
9
olo|x| £4 Ato| oA HHO

SEA o|0/X| ZAM(densitometry image analysis)2 0|0[X

|>f

A FEst0] HY o= LiE s YyoZ SYHIAROIEOT 42| spot 24, H7|ES gele| 24
SOl AFEEICE o0 = FF0M=E =2 on[X| 2MES kAo =5t X[Z &40 et 5
EEMez MYLEE TEHALRMN ZtAsteEl XZ29| HlnE7t BY22 ALESHUAL SHRAL. o YH
= 28 X2o su0 HFst7[of &M, =4 Al B & A= CHIe #Ha0f Cist 45 fUHL
2 HAIStaAL St ofefet Mo| R0 i5te] s&A O|0|X| 245 HAISHRALE &4 Al 2735t
= dof =71, 57), FH(1H, 38H), Zt=(90°, 80°, 70°) S& H+= 2YYH, ZE HFE A
o, 3 | 2

=~ A HA —4—C T -+ — ©O
EOI'—# 3% O|L= OAFOP% FoRAab ERRS| ME 240k At Mo Jfef FHOf CHoo] Zjdap Dbk
HX|= BH 0| fAlet 4 45 HIAS 8% 512 Mo THSHY 90°0f A

y8r2 2AC 8L
o

2!
T HX £ 3 St

70°2 Zago mal HY 0] SItotA2n, ® StRICL 370l A 24 Al W&
o 371 Mut e[Fel 74 M A4 EMoiien, 1 Zu oFo| Y g2 Hgastl, E #sE 2O
A EQUAXT LIF dol Anr MY ot #EHAZ 3A SototAnt. oj2{st B2 oA EfESl X
22 S=OIdE)7E E+F I3A SN 7H=tE XES 240 AN sdol T, FH 2
S 124ot0jof ofn, 53| &40 et 90°9] Z#=& wFAlot= A0 HS A ZUE 2 +
Ags € + U/UCL = Aol ZUE HE22 ZH 7=t & X220 Ciste =% A7t R,
O Ciget g0 Ciot HES S50 X2 HnE7t YYHo2M &7 00X 249 #80| 7t55t
Ct Ab=ZEIC.

-212 -



20199 = H632| TtmEAMatste| FA stary2

PT-079 [

i3
[

et

ZEX| o AT EIYX|ZE FiEHOI Todine fuming'H 1}

ThermaNin®2 0|23+ Ht{ H|@

2 MHOME S4X|FQ ZAX|O| AT HMX|S HSWHORN 2247 ThermaNin®dt lodine
fuming methodQ| H&EFEQ| Xt0[E YOtE7| {50 212t XXl HEXHES ZH0F H|W AKXt &R
Ct. X|2H29 ?:.*_’t% 27| o 24X HEZLAX|Z2YE(depletion series)Z 1, 2, 3HRY X222 &

2

& o
25l 19, 3¢, 79, 142 AMAZI = ALESIQICE O|S&2 = HEX|9 zt= HEHE lodine 150mge
0|83t &EAI?_* 0&, 30&, 40&, 50&, 60&, 70&, 80&, 9 22t IEH°| HA U
I} ThermaNin®1} H|mStDA}F SFHCH SHEE XXYX|E9| 0|0|X|= Hh
A O|0|X] &2XM(Densitometric Image Analysis, CP Atlas 2.0) ZTZ 132 Af
Ol CHet HEZE EA5H H| W SHRALE

1 Z1} lodine fuming metohdZ 0|83%}0] 3&38t X|2ELCH ThermaNin®2 2 =3 X| 20N &=

7

Solg & UKD, ANS KB 3YQ F2 RAR BHAS HYon, YijHoz 7

O Trlo

o
2, 14 ZotEl X|Z2o| Zf 247t Xo|7F UJUCE olo HEXof HAZX FHIXZS THEL Al
Iodine fuming methodOf H|s} ThermaNin®% A8 =Y 42 O F oL s=3HE 22 4oz
Ol &) E[X|2F == sAZA|Zh OIO|REIQ| &, TXX|Z2| Lto|, S0 BE FOf & ;
REICH

n°¢
OF
==
o

-213 -



20199 = H632| TtmEAMatste| FA stary2

PT-080 [®H1}sH

Development of Methods for the Separation of Major Cannabinoids and
Terpenes using six Column Selectivity Screening

Eunhye Cho', Wonhyun Hwang'

Avantor Korea?

The determination of active components of cannabis is of increasing interest for quality control
purposes, strain identification and for the determination of potency. Cannabis samples are complex
and contain several target compound classes that are of interest from analytical and regulatory
perspectives. Cannabinoids are a major compound class and are therefore of primary importance.
Terpenes are another target class that are of interest due to their potential synergistic effects with
cannabinoids and potential use for fingerprinting cultivars.

The work presented in this poster aims to develop methods for the routine separation of major
cannabinoid and terpene components. For the cannabinoid method, a standard mix containing a
total of 10 cannabinoids was used. Regulatory requirements for testing are varied and may require
determination of several key components included in this study, such as A°-Tetrahydrocannabinol
(A°-THC), cannabidiol (CBD), A9—Tetrahydrocannabinolic acid A (THCA), Cannabidiolic acid (CBDA),
Cannabigerol (CBG) and Cannabinol (CBN). Samples were screened using a six-column screening
protocol, to identify a suitable stationary phase. Stationary phases screened included a C18 phase
and five Novel ACE Excel phases (C18-AR, C18-PFP, C18-Amide, CN-ES and SuperC18), specially
developed to provide alternative modes of analyte retention and orthogonal selectivity. The mobile
phase conditions were selected to be LC-MS compatible. The most promising result from the
screening experiment was then optimised to provide complete separation of all ten analytes. Finally,
the method was translated to a small format UHPLC column format to provide a method capable
of determining these major cannabinoid components in <4 minutes.

For the determination of terpenes, a 21component mixture was analysed. Due to the complexity
of this sample, automated method development software was used to perform the 6-column
selectivity screen. The ACE C18-PFP phase was found to provide the optimal selectivity for these
compounds, providing good sample separation using LC/MS compatible conditions. Ongoing work
aims to combine these separations to provide one unified LC/MS method for both cannabinoids
and terpenes.
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Maximisation of peak capacity for peptide mapping using a column
coupling approach with solid-core columns

Eunhye Cho', Wonhyun Hwang'

Avantor Korea?

Protein therapeutics are a fast-growing area of the pharmaceutical industry, with thousands of
biopharmaceutical drugs currently in clinical development. It is crucial that these biologic drugs are
thoroughly characterised during production due to their heterogenous nature. The International
Council for Harmonisation (ICH) has issued detailed guidelines for the testing of biopharmaceutical
products. Peptide mapping is a Critical Quality Attribute test used to confirm the primary amino
acid sequence of the protein therapeutic and is included in the ICH Q6B recommendations. Small
changes to a protein's primary amino acid sequence can occur during the production process
(through post-translational modifications, such as deamidation and oxidation) and can affect the
safety and efficacy of a drug, so it is imperative that any changes be closely monitored.

This poster investigates an approach to the optimisation of a peptide mapping method using a
high efficiency solid-core stationary phase, aiming to provide the maximum available performance
for these demanding separations. The separation was first optimised by investigating both gradient
time and flow rate, using a pre-digested BSA sample. Gradient time was found to be a powerful
parameter, providing a wide range of peak capacity values. Flow rate was also found to be
valuable, with the optimised value providing a further 27% increase in peak capacity. The solid-core
stationary phase was selected, as it provides similar performance to sub 2-micron UHPLC particles,
without the associated high backpressure. This provides scope to further increase peak capacity by
connecting multiple columns together in series to provide exceptional column efficiencies. This was
demonstrated by performing the optimised method on three coupled columns. Using this approach,
peak capacity was found to increase from 506 to 1106. Finally, the optimised, high efficiency
method was successfully applied to the analysis of a range of proteins digested using the Thermo
SMART digest kit.
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Study of test method for analysis of trace lead in non-lead
shielding material of radiation protection apron

Jin Sook Lee*, Yeonsook Lee

Korea Testing Laboratory
*|jsmaria@ktl.re.kr

Radiation protection aprons developed to protect workers from the radiation exposure. They
have been made of lead which works as shielding element because of its high density. However
recently as the environmental issues are raised in many field, such as, electrical & electronic
products, vehicles and consumer products, non-lead shielding materials were developed. And to
confirm the substitution of lead, it is requested to analyse lead in those non-lead shielding
materials. The main compositions of the non-lead shielding materials are polymer, plasticizers and
heavy metals which are used as radiation shielding elements instead of lead. Accordingly, it is
necessary to establish an accurate analysis method for the trace lead contained in the non-lead
shielding material. The purpose of this study is to select the most appropriate test method for
anaysing trace lead in non-lead shielding materials in radiation protection aprons. We reviewed and
compared relevant standards for the analysis of trace lead, and as a result, the microwave digestion
method was chosen as the most appropriate method.
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Development of UPLC and LC-MS/MS method for simultaneously analysis
eight atopic therapeutic compounds in cosmetics

Jun Hyung Kim, In Suk Woo, You Kyung Kim, Hyung IL Kim,

Dong Woo Shin and Hoil Kang*

Division of Advanced Analysis, National Institute of Food and Drug Safety Evaluation,
Republic of Korea
*Corresponding author: kanghi79@gmail.com

In this study, we developed simple and rapid method using UPLC and LC-MS/MS for
simultaneously analysis of eight illegal atopic therapeutic compounds (chlorpheniramine maleate,
bufexamac, azelastine hydrochloride, ketotifen fumarate, clotrimazole, tranilast, fusidic acid, doxepin
hydrochloride) in cosmetic products. Cosmetic sample (lotions, creams) was extracted with methanol
by ultrasonicating for 30 min at 25°C. The methods were completely validated in accordance with
FDA, USP and ICH guidelines showing satisfactory data for all method validation parameters. In
UPLC analysis, the linearity (R’) was more than 0.999, and the limit of detection (LOD) and limit of
quantification (LOQ) ranged from 0.1408 to 2.0036 ug/mL and from 04224 to 6.0108 pg/mL,
respectively. The precisions were 0.11-3.41% (intra-day) and 0.10-2.72% (inter-day) and the accuracies
were 83.93-113.86% (intra-day) and 85.41-115.08% (inter-day). The recovery was 89.88-108.96% and
the relative standard deviations (RSD) of stability was less than 10%. All compounds were identified
by LC-MS/MS using multiple reaction monitoring (MRM) mode. The LOD and LOQ ranged from
0.0051 to 0.2033 ng/mL and from 0.0152 to 0.6099 ng/mL, respectively. The linearity was more than
0.999, precisions were less than 12.72% (intra-day) and 10.87% (inter-day), accuracies were
80.17-117.40% (intra-day) and 84.87-118.61% (inter-day), recovery was 80.11-117.50%, and the RSD
of stability was less than 14.98%. The established analysis method was intended to be used for the
safety management of cosmetics.
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Simultaneous determination of 18 illegal pharmaceutical compounds
for acne treatment in cosmetic by UPLC

Jun Hyung Kim, You Kyung Kim, In Suk Woo, Hyung IL Kim, Dong Woo Shin and Hoil Kang*

Division of Advanced Analysis, National Institute of Food and Drug Safety Evaluation,
Republic of Korea
*Corresponding author: kanghi79@gmail.com

Recently, the cosmetics market for acne has been growing, and cosmeceutical consumption has
been on the rise. However, cosmetics manufactured by illegally containing steroids and other
medicines to enhance the treatment effect of acne have been caught, and more consumers are
suffering from side effects. Therefore, this study developed an analysis method for various
pharmaceutical compounds that are illegally used to treat acne in cosmetics to ensure safe use and
consumer protection. A simultaneous analytical method was developed for identification of 18
pharmaceutical compounds (isotretinoin and adapalene ets.) used as a treatment for acne to skin
cosmetics using ultra-performance liquid chromatography (UPLC). Cosmetic sample (skin) was
extracted with methanol by ultrasonicating for 30 min at 25°C. The chromatographic separation was
achieved on ACQUITY UPLC HSS C18 (2.1 mm x 100 mm, 1.8 um) within 23 minutes, the gradient
LC method employs solutions A and B as mobile phase. The mobile phases consisted of distilled
water (A) and acetonitrile (B) contains 0.01% trifluoroacetic acid. The method was validated for
specificity, linearity, limit of detection (LOD), limit of quantification (LOQ), stability and recovery.
Linear relationships were demonstrated with R2 values higher than 0.999 for 18 compounds. The
LOD and LOQ was in the ranges 0.2008 to 6.0072 pg/mL and from 0.6024 to 18.0216 ug/mL,
respectively. The recovery was 86.05-112.80% and the relative standard deviations (RSD) of stability
was less than 10%. The established analysis method was intended to be used for the safety
management of cosmetics.
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Study on the Determination of Benzethonium chloride Analysis Method
Among Cosmetics Using Liquid Chromatography

Hyojin Kim, Yun Gyeom Choi, Hyeji Jeong, Hye Youn Kim, Yong Kyu Choi,
Chungsik Min, Kyunghun Son*

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

Cosmetics are frequently used in every life, thus a variety of preservative agent to prevent the
corruption by microorganisms is also used. Benzethonium chloride can be used as a preservative up to 0.1
% in cosmetics. However, it is prohibited in products used for mucous membranes. In this study, the
analytic method of benzethonium chloride was established, which can be applied to various
formulation types such as toner, lotion, cream, etc. by using HPLC. The established method was
validated in accordance with “Korean pharmaceutical method validation guideline”. The method
showed a linearity and selectivity with a correlation coefficient (R% of 0.999 or higher in the range
of 1.0 ~ 20.0 yg/mL. The limit of detection (LOD) and limit of quantitation (LOQ) were 0.194 and
0.586 pg/mL, respectively. For the accuracy, the recovery of each type of products was evaluated, in
range of 92.3 ~ 1059 % for toners, 90.8 ~ 103.9 % for lotions, 91.7 ~ 104.5 % for creams,
respectively. In addition, for the precision, the samples were analyzed 6 times and its relative
standard deviation (% RSD) was 180 %, 087 % and 0.53 % in toners, lotions and creams,
respectively. The stability of the standard solutions for 48 hours was also confirmed both at room
temperature and in refrigerator. To validate the established analytic method, about 20 cosmetics
were performed verification. The content of benzethonium chloride was found to be less than 0.1 %
in all products. The results of this study will contribute to safety of products for consumers.

Keywords: Benzethonium chloride, Liquid chromatography, Cosmetics
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Determination of phthalate plasticizer on hygiene products using GC-MS

Kyoung-Moon Han', Haein Cheon', Guwon Kim', Sang-myeong Park', Sangseop Kim’,

Jihyun Shin', Rheeda Lee', Kyunghun Son™*

'Cosmetics Research Team, National Institude of Food and Drug Safety Evaluation
*Corresponding author: juchan2@korea.kr

Cleansing & Hygiene products were previously managed as industrial products by the Ministry
of Health and Welfare and the Ministry of Trade, Industry and Energy. Currently, it has been
managed under the [JCleansing & Hygiene Products Control Act[] to ensure safety and quality since
April, 2018. In this study, we improved the test method of phthalate plasticizers (DBP, dibutyl
phthalate; BBP, butylbenzyl phthalate; and DEHP, diethylhexyl phthalate) of [ICleansing & Hygiene
Products Codex[]. This study improved methods such as correcting conditions of columns and
analysis. Samples were taken from synthetic resin of disposable swabs and pulverized using freezer
mill, followed by soxhlet extraction. The ionization mode of improved method was EI mode, with a
DB-5 column. Target ions of DBP, BBP, DEHP were 223, 206, 167 m/z and reference ions were (149,
205), (91, 149), (149, 167) m/z on GC-MS, respectively. The method was validated by specificity,
linearity, accuracy and precision according to SANTE and ICH guideline. The values of LOD and LOQ
is ranged of 0.19~0.42 ug/mL and 0.58~1.27 ug/mL, approximately, and the linearity showed R’
over 0.99 in the range of 0.5~20 ug/mL. Five commercial products were monitored for method
applicability.
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Effect of soybean-derived low molecular weight bioactive peptide
(Bio-Peptone®) on skin cell activation

Jun Ho Shin', Woo Jung Kim!, Eun Ju Kim?, Myeong Kuk Shim?, A Ram Jeong?,
Kim Ae Jung® and Jong Suk Lee'*

Biocenter, Gyeonggido Business & Science Accelerator,
’Department of Alternative Medicine, Kyonggi University,
3Skin Science Research Center, Janytree Inc.
*Corresponding author : leejs@gbsa.or.kr

The objective of this study was to examine the effect of soybean-derived low-molecular-weight
bioactive peptide (Bio-Peptone®) and its fractions on cell viability of HaCaT and fibroblasts using
WST-1 assay. As results, cytotoxicity was not observed. Cell proliferation was increased after cells
were treated with Bio-Peptone® and its fractions at all concentration ranges (0 — 2,000 ug/mL). In
particular, at concentration of 800 pg/mL, cell proliferation was increased by 160 — 180 % and 120
% compared to that of the control group and the positive control group (EGF), respectively. In
addition, effects of Bio-Peptone® and its fractions on wound healing ability in HaCaT cells and
fibroblasts were examined. As results, excellent cell migration abilities were shown after treatment
with Bio-Peptone® and its fractions compared to those treated with control. Similar cell migration
abilities were observed in the positive group (EGF). These results suggest that Bio-Peptone® and its

fractions might be able to prevent skin aging and act as skin cell regeneration materials.
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Monitoring of biocides and phthalates in cosmetics

Suun Kim'*, Jeongsook Lee', Yunhee Kim', Seunghee Ryu', Moosang Kim®

'Food and durg division, Seoul metropolitan government research institute
of public health and environment
*Corresponding author: suun1l1@seoul.go.kr

Biocides and phthalates are multifuctional chemicals that are used in diverse ways including
cosmetics and personal care products. In this study, we investigated the contents of biocides and
phthalates levels in well widely used cosmetic products.  Butylbenzyl phthalate(BBP), dibutyl
phthalate(DBP) and diethylhexyl phthalate(DEHP) were analyzed by Gas chromatography-mass
spectrometer detector(GC-MSD) and 5 parabens-methyl paraben, ethyl paraben, butyl paraben,
propyl paraben and isopropyl paraben-methylisothiazolinone(MIT) and methylchloroisothiazolinone
(CMIT) were by high performance liquid chromatography in 73 cosmetic samples. The results were :
DBP 0~3.21 mg/kg, BBP 0~1.61 mg/kg, DEHP 0~3.71 mg/kg, methyl paraben 0~81.5 mg/kg
respectively. The other biocides didn't detected. The recovery ranges of biocides were between
84.27 % and 104.96 %. Those of phthalates were from 87.02 % to 127.39 %. This study showed the
low level of phthalates and biocides and all samples didn't exceed the allowed maximum limit.
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In Vitro Metabolism Study of Diuretics of Prohibited
Doping Drugs by LC-MS/MS

Farzana Binte Rafique'? Anca Raluca Muresan'?

Khandoker Asiqur Rahaman™?, and Oh-Seung Kwon'?**

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

*Corresponding author: oskwon@kist.re.kr

Diuretics are often illegally used in different kind of sports discipline, and clopamide is included
in the list of prohibited substances of World Anti-Doping Agency. The objective of this study was
to investigate the determination of clopamide ([M-H],m/z344) and its new metabolites as no
metabolism study was found yet. In this study, phase I metabolites were generated through an
in-vitro reaction (rat liver microsomes), separated in gradient condition by using the ACE C18
column, and analyzed by ultra high-performance liquid chromatography/Orbitrap mass spectrometry
(Q-Exactive). A full scan and dd-MS/MS modes in negative ionization were used to obtain detailed
information of the metabolites. We have characterized 4 mono-hydroxylated ([M-H+16],m/z360)
metabolites with collision energy 30 eV for clopamide based on their structure and masss pectra.
These metabolites could be useful biomarkers in clopamide administration with the purpose of
anti-doping analysis. The in-vitro phase II and in-vivo studies will be conducted further to confirm
more new metabolites and to find potential biomarkers for anti-doping analysis.
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Ayojsra oy Y3

Corresponding author: jiyoungheo@smu.ac.kr
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Screening of some antihypertensive drugs in human urine using a
Dilute-and-Shoot LC-MS/MS method

Thuy-Vy Pham?!, Gunhee Lee!, Xuan-Lan Mai', Thi-Anh-Tuyet Le!, Min-Ho Kim!, Bit Kim?,
Hyun-Soo Kim', Seung-Won Jeong', Jongki Hong?, Kyeong Ho Kim'*

College of Pharmacy, Kangwon National University, Chuncheon 24341, Korea
’College of Pharmacy, Kyung Hee University, Seoul 02447, Korea

Hypertension and other cardiovascular diseases have been among the leading cause of death
and gained in popularity worldwide. Although these disorders are preventable and manageable by
medications, the increasing drug nonadherence is a serious problem directly effecting on patients’
treatment and drugs’ effectivity. However, tests for adherence are still imperfect, inconvenient,
time-consumed, and costly like patient interviewing, pill counts, or supervised administration. This
problem demands a new adherence test, which is quick, easy-to-manage, reliable, and economical
to identify the true drug resistance, optimize the treatment, and even assist researchers to improve
medication adherence. Therefore, a simple, specific, and reliable LC-MS/MS method was developed
for the detection of 45 commonly prescribed antihypertensive and related drugs in human urine. In
this study, the urine samples were simply prepared by diluting (30s) and directly introduced to the
LC-MS/MS system, which is fast, straightforward, and cost-effective. To investigate the LC-MS/MS
condition, Factorial design was applied for screening of mass spectrometric and chromatographic
factors; Box-Behnken design was employed for optimizing the important factors. The optimal
LC-MS/MS method was conducted with a total analysis time of 12 min. The proposed method was
successfully validated according to FDA guideline. The results indicated that this screening
LC-MS/MS method was specific, reproducible, and sensitive with the limit of detection from 0.1 to
50.0 upg/L. This method is suitable for screening the presence of commonly prescribed
antihypertensive and related drugs in urine, and also is easily conducted in laboratories to
investigate and administer the nonadherence to antihypertensive medications.
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Pharmacokinetic studies of a novel tubulin inhibitor JW2613 in
Rat Plasma by UPLC-MS/MS

Dae Hong Min', Tae Kon Kim'™*

L*Department of Pharmacetutical Science, Jungwon University
*Corresponding author: tkkim@jwu.ac.kr

A sensitive method for quantitation of JW2613 in rat plasma has been established using ultra
performance liquid chromatography-electrospray ionization tandem mass spectrometry (UPLC-ESI/MS/MS).
JW2613 and internal standard (tramadol) in plasma sample was extracted using acetonitrile. A
centrifuged upper layer was then evaporated and reconstituted with the mobile phase of 0.5%
formic acid-acetonitrile (35:65, v/v). The reconstituted samples were injected into a Cig-reversed-phase
column. Using MS/MS in the multiple reaction monitoring (MRM) mode, JW2613 and tramadol were
detected without severe interference from rat plasma matrix. JW2613 produced a protonated
precursor ion ([M+H]") at m/z 4323 and a corresponding production at m/z 114.4. And the
internal standard produced a protonated precursor ion ([M+H]") at m/z 264.4 and a corresponding
production at m/z 58.1. Detection of JW2613 in rat plasma by the UPLC-ESI/MS/MS method was
accurate and precise with a quantitation limit of 1.0 ng/mL. The validation, reproducibility, stability,
and recovery of the method were evaluated. The method has been successfully applied to
pharmacokinetic studies of JW2613 in rat plasma. Pharmacokinetic parameters of JW2613 was
evaluated after intravenous (i.v; at doses of 10 mg/kg) and oral (p.o; at doses of 20 mg/kg)
administration of JW2613 in rats. After p.o. administration (20 mg/kg) of JW2613, F (Fraction
absorbed) value was approximately 77.1%.
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Effect of Cinnamon Extract Content as Core Material on the Size of Nanocapsules
Hyojeong An’, Ahryeong Kim?, Anna Park®, Taekyu Ku’> and Woonjung Kim*

L*Department of Chemistry, Hannam University,
’Department of Cosmetic Science, Hannam University,
*EcoBio Medical Institute Co. Ltd.
*Corresponding author: wikim@hnu.kr

It is difficult to exert its effect when applied to the skin even if it is an ingredient with
excellent efficacy, Because skin is not absorbed by very excellent barriers (epidermis). To solve these
problems, the cosmetics industry has recently been developing new materials for functional
cosmetics, and extracting and separating raw materials from natural materials to promote absorption
and maximize the effect without irritating the active ingredients.

On the other hand, as the hair loss population has increased rapidly, studies have been

conducted to prevent hair loss, but there is still insufficient development of materials with certain
effects. Until recently, certified products such as finasteride and minoxidil have been found to have
side effects, and it is urgently necessary to develop new products to replace them.
Therefore, in this study, we applied nanocapsulation method with stability and cell tissue
permeability function among transdermal absorption promotion methods and nanocapsulated natural
cinnamon extract with antibacterial effect on Propionibacterium acne which is a hair loss inducing
bacteria, as core materials. Consequently, the functional cosmetic materials for preventing hair loss
were developed and analyzed by applying a delivery system into the hair follicle, which is about
6mm long, to make the scalp healthy.

As a cinnamon extraction method, decompression concentration extraction using ethanol was
used. The nanocapsules containing cinnamon extract were confirmed by scanning electron
microscope (SEM) and optical microscope (OM), and the particle size was analyzed by dynamic light
scattering (DLS).

When the total amount of cinnamon extract as a core material was changed according to the
condition, the particle size of nanocapsule increased as the content of cinnamon extract increased.

As a result of this study, it was confirmed that the size of nanocapsules was greatly influenced
by the content of cinnamon extract, which is a core material, and it is expected to be used as a
basic data for nanocapsulation research including future active ingredients.
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Manufacture and characterization of natural shade
cosmetics using bean extract

Jaeseon Lee', Sohee Hwang® and Woonjung Kim'*

L*Department of Chemistry, Hannam University, Natural J Co. Ltd.
*Corresponding author: wjkim@hnu.kr

natural cosmetics, many basic cosmetics such as skin lotion are on the market, but mascara
products, which are color tone cosmetics, are not noticeable. Mascara is a colored cosmetic that has
strong contact with the eyes to stimulate the health of the eye. In particular, the use of mascara
has many examples of eye health problems, which are analyzed for the effects of heavy metals
contained in raw materials used in colorimetric materials.

In this study, we applied research on coffee beans, which are natural materials instead of black
iron oxide used as black pigment in mascara, and studied the possibility of products as mascara and
the safety of heavy metals. The coffee bean extract extracted from 60-90% ethanol was analyzed by
Gas chromatography-mass spectrometry (GC-MS) at the first stage. In 90% ethanol, various other
ingredients besides caffeine are detected, and the detected ingredients decrease as the proportion of
ethanol decreases. As a second step, mascara was produced using coffee beans extracted with ethanol.
For mascara production, for comparative analysis, black iron oxide which is a raw material of
commercially available mascara and coffee bean extract extracted with ethanol were produced and
compared and analyzed. In the third step, the functional aspects of commercially available mascara and
coffee bean mascara were confirmed and the substance properties were compared and analyzed. The
color tone was measured using a color difference meter and the viscosity was analyzed using
Viscometry. In the fourth step, mascara made of bean extract was analyzed by inductively coupled
plasma mass spectrometry (ICP-MS) to determine heavy metals including Lead (Pb), Nickel (Ni), arsenic
(As). As a result, the manufactured mascara identified a tendency for the heavy metal content to
decrease as the raw bean extract content increases.

The results of this study showed that color and texture of coffee bean containing mascaras were
not significantly different from commercial mascaras. And Through ICP-MS analysis, the content of
heavy metals is lower than that of graphite iron. ATherefore, as a result of this study, mascara
containing the proto-head extract can be applied as a natural mascara and is expected to be applied
to the research of color tone cosmetics such as mascara in the future
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Characterization of the Antimicrobial Effect According to the
Cinnamon Extract Particle Size

Ah Ryeoung Kim? Hyo Jeong An? An Na Park3, Tae Kyu Ku3, Woon Jung Kim*

L*Department of Chemistry, Hannam University,
’Department of Cosmetic Science, Hannam University,
‘o2 Hto| 20/t A
*Corresponding author: wikim@hnu.kr

Consumers' disbelief about processed foods using synthetic preservatives is increasing due to
safety issues such as residual toxicity, mutagenesis, and carcinogenicity of synthetic preservatives
such as sorbate, benzoate and propionate. Due to these problems, interest in natural preservatives
is increasing, and antimicrobial substances, lactic acid bacteria metabolites, organic acids and fatty
acid components isolated from food materials such as eggs, milk and fish have been studied.
However, the short shelf life of natural preservatives remains a problem to be solved.

In this study, the cinnamon extract extracted from dried cinnamon of evergreen tropical
cinnamon belonging to camphor tree was used as a natural preservative. The main component of
the aromatic compound, cinnamon aldehyde, was analyzed as the antimicrobial change according to
the particle size of cinnamon extract.

As a cinnamon extraction method, a reduced pressure concentrated extraction method using
ethanol was used. The antimicrobial activity of cinnamon was measured by the paper disk method,
and the particle size was analyzed by dynamic light scattering (DLS).

The antimicrobial activity of 80% ethanol cinnamon extract extracted using reduced pressure
extraction was measured by paper disk method for about 2 months. As time passed, the size of
cinnamon particles increased, and as the particle size increased, the antimicrobial activity was
confirmed to be inferior. In addition, the cinnamon extract stored in the refrigerator was smaller
than the size of the cinnamon extract particles than stored at room temperature, thereby showing a
relatively higher antibacterial performance.

As a result of this study, it was found that the antimicrobial effect was greatly affected by the
size of natural preservative particles, and it is expected to be used as basic data for the study of
natural preservatives in food and cosmetics.
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Reliable screening and confirmation of sexual enhancement drugs in dietary
supplements by GC-MS based on EI fragmentation patterns

Hyun Ji Kim, Wonwoong Lee, Beom Hee Kim, Jongki Hong*

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

Sexual enhancement drugs (SEDs) including phosphodiesterase type 5 inhibitors (PDE-5i) have
been increasingly adulterated in dietary supplements and widely distributed through internet markets
and underground routes. The screening method was developed using gas chromatography-mass
spectrometry (GC-MS) for simultaneous analysis of 60 SEDs in supplements. Various types of
supplements (capsule, powder, pill, and tablet) with complicated matrices were pretreated by alkaline
pH control liquid-liquid extraction and trimethylsilyl (TMS) derivatization procedure. Microbore GC
column with short length (15 m) could successfully separate and sensitively detect 60 SEDs within
15 min. With aid to TMS derivatization, target PDE-5i drugs could provide high detection sensitivity
and selectivity and, as a result, it was realized microscale sample preparation with 0.5 mg of
sample. The EI mass spectra of TMS derivatives exhibited the characteristic common ions according
to similar structural moiety of PDE-5i drugs. Formation of characteristic ions on three classified
PDE-5i TMS derivatives are for the first time suggested. Specific common fragments were observed,
which reflect their structural characteristicc: m/z 383, 384, 339, 311, and 265 for sildenafil analogues
and acetylated sildenafil analogues, m/z 476, 384, 339, 311, and 224 for vardenafil analogues, and
m/z 334, 262, 241, and 169 for tadalafil analogues. Extracted common ion chromatograms (ECICs)
based on specific fragments of similar structural moieties could effectively apply for rapid screening
of targeted PDE-5i drugs and new emerging counterfeit drugs. Also, some of specific fragmentations
on three types of PDE-5i analogues will be helpful for identification of newly designed PDE-5i
counterfeits in dietary supplements. The established method was successfully applied for the
monitoring of several types of dietary supplements to protect the public health and consumer
safety.

Keywords: Sexual enhancement drugs, PDE-5 inhibitors, dietary supplements, trimethylsilylation,
GC-MS, EI mass fragmentations, extracted common ion chromatogram

-232 -



20199 = H632| TtmEAMatste| FA stary2

PT-099 [2%E/21EE]

Investigation the differences in phenolics composition between healthy
and viroid-infected grapes in Korea

Thi Phuong Duyen VU', Chong Woo CHO, In Sook CHO?,
Young Ho Kim!, Jong Seong Kang“*

College of Pharmacy, Chungnam National University
’Department of Horticultural and Crop Environment, National Institute of
Horticultural and Herbal Science, RDA
*Corresponding author: kangjss@cnu.ac.kr

Grapes are one of the most important fruits crops in Korea, and are used for wine production,
canning, juice, fruit drinks, jam, vinegars, and other products. However, widespread viroid infection
in grapes had been reported in recent years, which caused malformed berries, resulting in a
reduction in both fruit quality and yield. In this study, the effects of Grapevine yellow speckile viroid
1 (GYSVd]) infection on the content of phenolics in grape skin of three cultivars ‘Campbell Early’,
‘Kyoho', and ’‘Shine muscat’ were studied using HPLC-PDA-MS/MS. Nineteen phenolic compounds,
including 16 anthocyanins, 2 flavonols and a phenolic acid, were detected using HPLC-PDA-MS/MS
in grape skin. Anthocyanins were quantified at 520 nm while others were quantified at 350 nm. The
optimized conditions include a mobile phase of 10% formic acid in water (A) and 10% formic acid
in acetonitrile (B). The elution program was 7-20% B at 0-20 min, 20-30% B at 20-45 min, and
30-60% B at 45-60 min with a flow rate of 0.7 mL/min. In response to viroid infection, considerable
decreases in the content of anthocyanins were observed (p<0.05) in ‘Campbell’ and ‘Kyoho'. The
flavonols content in viroid samples of all three cultivars, otherwise, increased dramatically (p<0.05)
while there are no significant difference in phenolic acid content. Due to viroid infection, grapes
seem to increase synthesis of flavonols, which acts like the 'antibody’ of grapes. However, decrease
in anthocyanins content will lead to low quality of the berries as well as products made from
viroid-infected grapes.
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Investigation the differences in phenolic contents between healthy and
viroid-infected apples using HPLC-PDA-ESI-MS/MS

Thi Puong Duyen VU', Chong Woon CHO?, In Sook CHO!, Kyung Tae KIM?,
Seo Young Yang', Young Ho KIm!, Jong Seong KANG"*

College of Pharmacy, Chungnam National University
’Department of Hortcultural and Crop Environment, National Institute of
Horticultural and Herbal Science, RDA
*Division of Bio-Applied Engineering, Dong-Eui University
*Corresponding author: kangjss@cnu.ac.kr

Apples (Malus domestica Borkh.) are one of the most popular fruits in Korea and have played
an economically important role in agriculture domain. Recent years, the virus and/or viroid infection
in apples had been reported in Korea and tended to be widespread. This study is to investigate the
difference between healthy apple and viroid apple in three apple cultivar (Fuji Gamhong and
Hongro) by using HPLC. Eleven compounds in apple peel were detected using HPLC-PDA-MS/MS
and quantified using HPLC-UV at 280 nm. The optimized conditions included a mobile phase of
0.5% acetic acid in water (A) and methanol (B) under an elution program of 15% to 60% B for 60
min. In response to viroid infection, considerable increases in the content of dihydrochalcones (in all
three cultivars), hydroxycinnamic acid (in “Fuji”), and flavonols (in “"Hongro”) were observed. The
flavonols content in “Fuji” viroid-infected samples, however, decreased dramatically. An effective
linear discriminant model, with 98.2% accuracy and 94.6% predictive ability, was achieved to
discriminate between healthy and viroid-infected samples. The proposed method will be useful for
identifying viroid-infected apples while evaluating the quality of apple-related products in the
market.
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Analysis of polyamines in cells by a fluorogenic reagent of dansyl chloride

Khilola Nazrullaeva, Maftuna Shamshiddinova, Shokhid Gulyamov and Yong-Moon Lee*

College of Pharmacy, Chungbuk National University, Cheongju, Korea
*ymleefn@cbnu.ac.kr

Introduction: Polyamines have important roles in living cells such as putrescine, spermidine and
spermine they play essential roles in cell division and differentiation, membrane stability, synthesis of
nucleic acids and protein and tissue repair.

Method: We are determinate on Epithelial-like pig kidney cells line (LLC-PK1) the levels of
polyamines in 6 well dishes seeding density 0.3x10° cell for full grown of cells. The pellets should
be lysate by ultrasonic disruptor. From that it will be taken for protein assay and for extraction. As
an internal standards (IS), 100 nmol/ml IS (1.6-Hexadiamine) was added. The lysate deproteinized by
the addition 200 ul ice-cold 1.5M perchloric acid. 100 ul ice-cold 2M K;COs; was added and leave
open the cap to evaporate CO, precipitated protein was removed by centrifugation at 10000g for
10 min at temperature 4°C. 50 ul of the perchloric supernatants was alkalinized to pH 9.0 by
adding a saturated solution of sodium carbonate, followed by 50 ul of dansyl chloride in acetone
(5mg/ml). Then it was incubated in the water bath in the temperature 60°C for 60 min.
Chromatography was performed with an Agilent HP series 1100 binary pump, and separation was
carried out on CAPCELL PAK C18 (size 4.6 mml. Dx250mm column, Osaka Soda, Osaka, Japan). The
mobile phase for elution was a gradient between water (A) and acetonitrile (B) at a flow rate of
0.7ul/min. the gradient used was at 0 to 20 min, 40%A/60%B. This was followed by linear increase
of B, reaching 90% at 20min; from 20 min to 30 min, 90% B, at 30 min 90%B and 10%A, and
from 30 to 35 min 40% A and 60% B. The injected amount was 20 ul.

Result: The linearity of polyamines was formed by using the area ratios of polyamines standards
and IS (1.6-Hexadiamine) with concentrations of: 15.25; 31.5; 62.5; 125; 250; 500 mM. The
correlation coefficient was R?=0,9955 for Spermidine, R?=0,992 for putrescine and R?*=0,9705
Spermine. HPLC analysis of LLC PK-1 cells revealed that polyamines amount was 41.5pmol/mg
protein for Putrescine, 463pmol/mg protein for Spermidine and 2285 pmol/mg protein for
Spermine.

Conclusion: we fluorometrically analyzed the content of polyamines levels derivatization with dansyl
chloride and applied this method to the polyamine’'s analysis in LLC PK-1 cells. We also are doing
the polyamines analysis in in vivo animal samples.

Keywords: polyamines, LLC PK-1, dansyl chloride, HPLC-FLD.
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Energy (MOTIE), Korea, under the “Regional Specialized Industry Development Program” (P0002162)
supervised by the Korea Institute for Advancement of Technology (KIAT).
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LC-MS/MS analysis of ceramide accumulation in atopic dermatitis
model mice induced by MC903

Shokhid Gulyamov, Maftuna Shamshiddinova, Yong-Moon Lee*

College of Pharmacy, Chungbuk National University, Korea
*ymleefn@gmail.com

Introduction: Atopic dermatitis (AD) is a chronic relapsing inflammatory skin disease with pruritus.
Indeed, 15-30 % of children and 2-10 % of adults from industrialized countries are affected.
Keratinocytes from AD lesions express high levels of proinflammatory cytokines including TSLP.
Methods: MC903 (calcipotriol; Sigma Aldrich.) was dissolved in 100% ethanol in concentration of 2
mM and topically applied on mouse ears (50 nmol, 12.5 pl per side of ear). C57BL/6 female mice
of 8-10 weeks were housed in pathogen-free environment. As vehicle control, the same volume of
ethanol was applied. Then mice ears were cut after anesthesia inducing by 1.2% avertin i.p. injection
and weighed to record the wet weight of each ear. Ears were immersed into tail digestion buffer
including Proteinase K and kept in vortex at 55°C for overnight digestion. Vials cooled down and
centrifuged at 4°C 14000 rpm for 10 minutes. 400 ulL of supernatant were extracted by
chloroform:methanol (2:1) mixture. The chloroform phase was dried at vacuum evaporator and dry
residue was reconstituted in 100 pl MeOH before injecting to LC-MS/MS system. The samples
containing ceramides were eluted by CAPCELL PAK MG III column C18, 2.0 X 50 mm, 2.7 um
particle size column with gradient elution condition generated from mobile phase A (10 mM
ammonium acetate in water with 0.1% formic acid) and mobile phase B (10 mM ammonium acetate
in ACN:Propanol-2 (4:3; v/v) with 0.1% formic acid).

Results: The mass spectrometer was operated in multiple reaction monitoring positive ionization
mode, monitored the following transitions: m/z 324.2>264.3 for Cer2, 380.2>264.3 for Cer6,
464.4>264.3 for Cerl2, 538.2>264.3 for Cerl6, 552.2>264.3 for Cerl7, 548.2>264.3 for Cerls,
546.2>264.2 for Cerl8:1, 594.2>264.2 for Cer20, 650.4>264.3 for Cer24 and 648.4>264.3 for Cer24:1.
Data were analyzed using Excalibur software. Effect of MC903 on ceramide increase was generally
observed in comparing to control using the peak area ratio between each ceramide and internal
standard Cl7ceramide. The ceramides with short fatty acid chain such as Cer2, Cer6 and Cer8 were
not found in mice ears. Cerl6 and Cer24 were abundantly available ones among the other long
chain fatty acid ceramides. Cerl8, Cerl8:1, Cer20 and Cer24:1 were moderately found in mice ears
whereas Cerl2 was in a minor quantity.

Conclusion: MC903 triggered ceramide increment in mice ears. There was different growth in the
output of ceramides depending on the length of fatty acid chain. By calculation of total ceramide
amount in different groups after application we can conclude that there was 2.35 fold increase in 5
days application changing from 1277 pmol/mg w/w to 3006.67 pmol/mg w/w, and 3.4 fold increase
in 9 days application rising from 1417.8 pmol/mg w/w to 4829.2 pmol/mg w/w.

Keywords: Ceramide accumulation, MC903, LC-MS/MS analysis, MRM positive ionization mode
Acknowledgment: This research was financially supported by the Ministry of Trade, Industry, and

Energy (MOTIE), Korea, under the “Regional Specialized Industry Development Program” (P0002162)
supervised by the Korean Institute for Advancement of Technology (KIAT).
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The effects of choline- and betaine- based natural deep eutectic solvents
on the structure, stability and activity of lysozyme

Keunbae Park, Dasom Jung, Yan jin, Ke Li, Seulgi Kang,
Hireem Kim, Jeongmi Lee*

School of Pharmacy Sungkyunkwan University
*Corresponding author: jlee0610@skku.edu

Natural deep eutectic solvents (NADESs) are a new type of green solvents composed of two or
more compounds that are primary metabolites such as choline, sugars and amino acids. NADESs
have attracted attention in many fields such as biocatalysis, biotransformation and bioengineering.
Native structure and activity of enzyme is greatly affected by various factors including pH,
temperature, pressure, and organic solvents. Therefore, it is necessary to maintain their native
structure and activity when enzyme is used in industry or science. This work presents a study
investigating the structure, stability and activity of lysozyme in six types of choline- and
betaine-based NADESs and their aqueous dilutions. For this, conformational changes of lysozyme
were examined using fluorescence spectroscopy and circular dichroism spectroscopy, and the
enzyme activity was assessed using fluorescence. All neat NADESs induced conformational changes
in lysozyme. On the other hand, lysozyme underwent less conformational changes in diluted
NADESs rather than in neat solvents. It was notable that the lysozyme structure in 25% (w/w)
betaine:glycerol (1:2) was similar to the native structure in phosphate buffer. Currently, work is in
progress to examine how the stability and activity of lysozyme is affected by NADESs and to
identify conditions where the stability and activity of lysozyme can be retained in the prensence of
NADES.
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Non-targeted metabolomics study of toxicity of natural deep eutectic
solvents in /n vitro cell lines and in vivo rats
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Deep eutectic solvents (DESs) are alternative green solvents to traditional organic solvents. As
a subset of DESs, natural deep eutectic solvents (NaDESs) are composed of two or more
compounds which are generally from nature and thus, considered environmentally friendly and safe.
However, there was lack of literatures regarding the potential toxicity of NaDESs. This work explored
biological response to NaDESs and their mechanism of toxicity in living organisms using /n vitro cell
lines and /n vivo animal model. Eleven choline chloride (ChCl)-based NaDESs were prepared using
11 different hydrogen bond donors that are edible components approved GRAS by FDA. Their
cytotoxicity was assessed using HepG2 and 293T cell lines. The MTT assay showed that ICsy values
of NaDESs containing sugars were significantly higher than those of their individual components and
those of their simple mixture of aqueous solutions. For /n vivo study, the oral acute toxicity of
NaDES composed of ChCl and xylitol in Sprague Dawley rats was assessed at a single dose of 5000
mg kg*
using ultra-high performance liquid chromatography-quadrupole-time-of-flight mass spectrometry
(UHPLC-QTOF/MS) and gas chromatography (GC-MS). Non-targeted metabolomics investigation is
currently in progress to understand different metabolic changes associated with the toxicity of
NaDES.

body weight. After 24 h, liver, kidney, and serum samples were acquired and analyzed
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Analysis of cotinine and 3-hydroxycotinine in human saliva using
QUEChERS purification coupled to liquid chromatography-tandem
mass spectrometry (LC-MS/MS)

Sumin Seo, Hyun-Deok Cho, Ji-Youn Lee, Ye-Yeong Kim, Yeoreum Lee, Eunji Jo,
Gunwoo Kim, Sung-Hyun Jeon, Seoyeon Park and Sang Beom Han*

Department of Pharmaceutical Analysis, College of pharmacy, Chung-Ang University
*Corresponding author: hansb@cau.ac.kr

Cotinine, a metabolite of nicotine, has been widely used as a exposure indicator of smoking.
3-hydroxycotinine (3-HCOT) is another nicotine metabolite that occurs during various metabolic
processes of cotinine in human body, also it is highly correlated with exposure of nicotine. Saliva is
one of the important matrices for evaluating smoking exposure in addition to blood and urine.
Among them, saliva has an advantage of easy and non-invasive sampling, allowing the subject to
collect the sample on his own. In this study, we developed an quantitative method for cotinine and
3-HCOT that were pre-treated with QUEChERS and analyzed by LC-MS/MS in 0.2 mL of saliva. The
QUEChERS method was performed with AOAC, which showed the highest recovery and
reproducibility compared to other methods. Method validation was performed following MFDS
(Ministry of Food and Drug Safety, South Korea) guideline for specificity, linearity, accuracy, precision
and lower limit of quantitation (LLOQ). The linearity was created in the range of 0.05 to 100 ng/mL
for cotinine, and 0.2 to 400 ng/mL for 3-HCOT. And the correlation coefficient of the calibration
curves were >0.99. The LLOQs were 0.05 ng/ml for cotinine and 0.2 ng/ml for 3-HCOT. And
recovery results were in the range of 89 to 91%. We expect the proposed method will be suitable
for monitoring of cotinine and 3-HCOT in the saliva.
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Simultaneous determination of phthalate metabolites in saliva using liquid
chromatography-tandem mass spectrometry (LC-MS/MS)
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Phthalates are ubiquitous contaminants in the environment, such as cosmetics, toys, shampoo,
and automotive plastic. Some studies have linked phthalate exposure to premature thelarche,
endometriosis, and reduced testosterone levels in men. Saliva contains many hormones, drugs, and
metabolites that are secreted from the salivary glands, so they can also be used to assess human
exposure to phthalate metabolites. And saliva has the advantages that it is easy and non-invasive to
take samples. In this study, we developed a selective and sensitive LC-MS/MS method for the
simultaneous determination of 12 phthalate metabolites in saliva. The salting-out assisted
liquid-liquid extraction (SALLE) method was used to increase the recovery as sample preparation,
and the liquid chromatography and mass spectrometry conditions were optimized for simultaneous
analysis of phthalate metabolites. Analytical method validation was performed according to Ministry
of Food and Drug Safety (MFDS) guideline for specificity, linearity, accuracy, precision and lower
limit of quantitation (LLOQ), LLOQ were range of (0.1-3) ng/mL And the optimized method was
applied to the analysis of child samples less than 6 months old. The proposed method could be
applied to various saliva samples to evaluate human exposure of phthalate metabolite. And it is
predicted that saliva can be applied as a new human-derived sample instead of blood or urine.
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Determination of environmental phenols in dried urine spots (DUS)
by liquid chromatography-tandem mass spectrometry (LC-MS/MS)
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Environmental phenols are the toxic components that induce carcinogenicity, endocrine
disruption, and metabolic disorders. Therefore, it is necessary to carry out long-term exposure
assessment from the childhood. And dried urine spots (DUS), one of the new human-derived
materials, might be alternative sample instead of blood and urine, which have the limitations of
collection, storage, and transportation of samples. Based on these backgrounds, we developed a
high-sensitive analytical method in DUS using derivatization and LC-MS/MS for the determination of
9 environmental phenols (methylparaben, ethylparaben, propylparaben, butylparaben, benzylparaben,
bisphenol A, bisphenol F, bisphenol S, and triclosan), and applied to infant samples. Acetonitrile and
sodium chloride were used for sample extraction, then derivatized with 2 mg/mL dansyl chloride
using 04 M sodium bicarbonate (pH 8.5). Derivatization process with dansyl chloride has
successfully improved the sensitivity of target analyte detection. Analytical method validation was
performed according to Ministry of Food and Drug Safety (MFDS) guideline and the optimized
method was applied to the analysis of 28 infant DUS samples. The proposed method can assess
the exposure concentrations of environmental phenols and also provides the potential for future
application of DUS as a new human-derived sample.
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HAPs & VOCs 17&

1. Benzene 2. Toluene 3. Ethylbenzene 4. mp-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
15. 1,2-Dichloroethane 16. Acrylonitrile 17. Vinyl chloride *15~17t 2018 SE{A|H
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Identification of fragrance compounds from Prunus mume flower infusion

Sehyun Kim, Sunyoung Bae*

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

Prunus mume flowers belonging to Rosaceae family have been widely cultivated in China, Japan and
Korea. Its flowers and fruits are commonly used as food and tea. Especially, its flowers have been
prescribed for the treatment of skin disorders because of high content of polyphenol and flavonoid. In
this study, we investigated the fragrance compounds of Prunus mume flower infusion were adsorbed by
headspace-solid phase microextraction (HS-SPME) and analyzed by gas chromatograph-mass
spectrometer (GC-MS). Mixture of Prunus mume f alba Rehder, Prunus mume var. viridicalyx Mak and
Prunus glandulosa f sinensis Koehne were infused in 100 mL distilled water for 5 minutes. For
optimization of HS-SPME condition, parameters such as saturation time, SPME adsorption time, SPME
desorption time, amount of NaCl and brewing distilled water temperature were optimized. Qualified
fragrance compounds of Prunus mume flower infusion were benzaldehyde, benzyl alcohol, eugenol,
benzyl acetate, chavicol and 1-octen-3-ol etc. Fragrance compounds from Prunus mume flower infusion
were quantified using an internal standard. Statistical data analysis based on the major characteristic

fragrance compounds were performed for data validation and pattern recognition.

Keywords: Prunus mume, Volatile organic compounds, Headspace-solid phase microextraction
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Simultaneous Extraction of Organic and Inorganic Compounds
Using Molecularly/Ion Imprinted Polymer

Hyeyoung Jung, Yelin Lee, Sunyoung Bae*

Department of Chemistry, Seoul Women'’s University
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5-Hydroxymethyl-2-furaldehyde (5-HMF) is considered one of the main quality indexes of
various groceries. 5-HMF might be metabolized by humans to potentially carcinogenic compounds.
Amount of metallic ions such as Zn, Mg, Mn, and Fe have been reported to increase 5-HMF
formation. Recently, studies on adsorbents that can extract specific organic and inorganic substances
with one adsorbent have been conducted. However, the analysis of organic and inorganic materials
requires different pre-treatment and analytical methods, which requires a lot of labor and money.
Molecule imprinting technique exhibits a high affinity and selectivity toward a particular target
compounds and is easy to prepare with low cost. In this study, 5-HMF Imprinted Polymer (FIP) and
Zinc lon Imprinted Polymer (ZIIP) were mixed to extract two analytes at the same time. Adsorption
conditions including adsorbent mixing ratio, adsorbate mixing range, and equilibrium time were
optimized. Adsorption isotherm test was conducted to identify adsorption mechanism by mixing
various concentrations of 5-HMF and Zn. Selectivity test was performed using homologues of
5-HMF and ions which have similar radius and charge. In conclusion, FIP/ZIIP showed reasonable
feasibility that could be used as an adsorbent to be used for simultaneous extraction of organic
and inorganic compounds present in the sample.

Keyword: Molecularly/Ion imprinted polymer, 5-Hydroxymethyl-2-furaldehyde, Zinc ion, Simultaneous
extraction
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Promising Bio-marker of Renal Function

Jimin Oh, Yeojin Jung, Insook Rhee*
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Enzyme-linked immunosrobent assay (ELISA) is an immunological technique based on specific
interaction between analyte and antibody. By labeling enzyme to analyte or antibody, this method
can improve its sensitivity effectively. Usually, the enzyme is labeled to free analyte in competitive
immunoassay. The labeled analyte and free analyte compete for the binding site of antibody. So,
the role of labeled analyte and antibody is important. Therefore, the labeled analyte was synthesized
by calculated ratio for the quantitative detection in this study.

Symmetric Dimethylargnine (SDMA) is the structural isomer of the endogenous nitric oxide
synthase (NOS) inhibitor asymmetric dimethylarginine (ADMA). Whereas ADMA is direct inhibitor,
SDMA inhibits NOS indirectly. ADMA is removed by metabolism of enzyme and renal excretion. But
the elimination of SDMA is largely dependent on renal function. Until now, creatinine is known as
indicator of renal function. However, SDMA seems to be more sensitive and simple marker of renal
health. Because SDMA has been shown to increase earlier than creatinine. Therefore, determination
of SDMA can be used as a bio-marker of early stages of chronic kidney disease.

By controlling the concentration of antibody and labeled analyte, buffer system and incubation
time, the optimized condition of this assay was obtained. At the optimized condition, the limit of
detection shows 3.72x10™" M and dynamic range represents from 1.00x107" to 1.00x10° M in real
sample condition. Also, this method showed good specificity because none of the cross-reactants,
which have structure similarity to target molecule, shows cross-reactivity.

In healthy adults, the average SDMA level is 0.5 pM. So we expect that this new method can
open new opportunity for early diagnosis of renal disease and effective management.
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Amperometric galactose biosensor based on
graphene-titania-Nafion modified composite electrode

Sumin Lee, Won-Yong LEE*

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

Galactose, a kind of monosaccharide, is a components of lactose, and its blood
concentration affects human health. Galactose will accumulate inside a body and cause galactosemia,
if the enzymes responsible for the digestion of galactose do not work properly. Galactosemia is a
genetic disorder to metabolize galactose in body, and it accompany complications such as cataract
and hepatomegaly. So measuring the concentration of galactose is very important in clinical
chemistry and food industry. Electrochemical detection methods have simple, inexpensive, sensitive
and compared with other quantitative detection methods.

The current study aims to develop first generation amperometric galactose biosensor based
on galactose oxidase with graphene sol-gel titania-Nafion composite film on platinized glassy
carbon electrode. The by-product of enzyme reaction, hydrogen peroxide, diffuses to the electrode
surface through the pores of titania-Nafion. In addition, graphene, which is widely used in
biosensor, leads to enhanced electrical conductivity and performance of the composite. As a result,
the current galactose biosensor with graphene-titania-Nafion composite film showed higher
sensitivity and wider dynamic range than that of titania-Nafion composite film. The present
galactose biosensor can detect galactose in linear range of 12.2 uyM to 7.5mM with high sensitivity
of 421 pAmM'cm™? and low detection limit of 3.65 uM (5/NV=3). Also the biosensor has very fast
response time within 2 seconds. In this study, recovery test showed high recovery in serum with
about 98~103% recovery rate.
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Electrogenerated Chemiluminescence(ECL) Behavior of Capsaicin
as a Co-Reactant for Ru(bpy)s**-ECL

Sang Jung Lee, Won-Yong Lee*

Department of Chemistry, Yonsei University
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Until recently, Biosensing, which has been an important research theme, has been attracting
attention in the fields of medicine, food and the environment for the purpose of simple, rapid and
accurate measurement of analytes. The main function of the biosensor is to detect a specific
substance, which requires the development of analytical technology that can detect a specific
substance with good selectivity, accuracy and high sensitivity in a matrix containing various
components. Electrochemical sensors are great way to meet these needs. This is because it has the
advantage that an analysis system can be made small and easy, and the selectivity and sensitivity
of a specific substance can be increased through the modification of the composite film on the
electrode surface. In this study, we fabricated an electrode using electrogenerated
chemiluminescence(ECL) of tris(2,2'-bipyridyl) ruthenium(l) (Ru (bpy)32+) and confirmed its
characteristics. It has the purpose of trying to apply to the actual analytical chemistry finally.

As Capsaicin, which has a spicy taste in food, is known to have beneficial effects on the body,
the development of analytical methods for detecting and quantifying capsaicin has become
important in the pharmaceutical field beyond the food industry. Research papers on electrochemical
methods have been published steadily over the last decade. This is because the electrochemical
method is low in cost, has a simple detection system, and can detect capsaicin with high sensitivity.
All the electrochemical analysis methods so far have been methods of confirming the current value
or impedance value through the direct oxidation/reduction reaction of capsaicin. In this study, we
will propose a new analytical method to detect capsaicin by Ru(bpy);®*-ECL using capsaicin as a
co-reactant. Through experiments, we were able to confirm the ECL sensitivity depending on the
concentration of capsaicin, and research is ongoing to confirm the overall properties of the
Ru(bpy)s**-capsaicin ECL.
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Label-free impedimetric glycosensor for RCA;20 and galactose

Daeho Jeong, Won-Yong Lee*
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An impedimetric glycosensor based on monosaccharide p-galactose-functionalized gold
electrode has been developed for the sensitive, competitive and label-free detection of RCA1y and
galactose. The present glycosensor can selectively capture the target RCAiz from sample solutions
through specific interaction between the self-assembled [-galactose monolayers on the glycosensor
surface and the galactose-binding Ricinus Communis Agglutinin 1 (RCA1). The association constant
(Ka) between the RCAiy and the as-prepared [-galactose derivative on gold electrode surface has
been determined to be ca. 1.54 x 10° M7, suggesting that the monosaccharide B-galactose
derivative can be used as a receptor for RCAjy as an alternative to RCA1y -specific enzyme, most
widely used in conventional RCA1y assays. The selective binding of RCAi to the glycosensor has
led to the increase in the electron transfer resistance at the gold electrode surface of the
glycosensor which has been directly monitored by electrochemical impedance spectroscopy in the
presence of 5.0 mM KsFe(CN)s/KaFe(CN)s (1:1, v/v) redox couple. The present glycosensor gives a
linear response (r* = 0.989) for RCA;x from 833 x 10 M to 417 x 10° M with a limit of
detection (S/N = 3) down to 1.23 x 10™ M, which is lower than the previous reports. The present
glycosensor can also detect galactose by competitive reaction. The presence of target galactose has
able to confirm that changes in the electron transfer resistance at the gold electrode surface of the
glycosensor. The present glycosensor gives a linear response (r* = 0.992) for target galactose from
833 x 10° M to 1.25 x 10° M with limit of detection (S/N = 3) down to 5.87 x 10° M, which is
much lower than the previous reports. Since the proposed glycosensor-based galactose assay does
not require complex and time-consuming signal amplification steps generally employed in
sandwich-type immunoassays, it enables the simple and rapid detection of galactose.
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Profiling of steroidal metabolic pathways in human plasma by GC-MS/MS combined
with pipette tip SPE for diagnosis of gastric cancer

Hyunjung Lee, Wonwoong Lee, Jongki Hong*
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*Corresponding author: jhong@khu.ac.kr

Steroid hormones are generally biosynthesized from cholesterol in the adrenal glands, gonads,
and peripheral tissues, and are circulated via bloodstream in the human body. They are associated
in depth to cellular signaling, inflammatory immune responses, and reproductive functions. The
alterations within their metabolic cascades may incur various physiological diseases including cancer.
In particular, it was reported that both sex hormones and glucocorticoids and their relevant
enzymes are correlated with the pathological mechanisms of gastric cancer. Quantitative profiling of
steroid metabolic pathways in plasma of patients with gastric cancer can provide a vast information
to understand development of gastric cancer. Here, we developed a gas chromatography-tandem
mass spectrometry-dynamic multiple reaction monitoring (GC-MS/MS-dMRM) method combined with
pipette tip (PT) SPE and microwave-assisted derivatization (MAD) to determine 26 endogenous
steroids in human plasma. In this study, PT-SPE and MAD conditions were optimized with respect
to elution solvent and volumes and between irradiation power and time, respectively. The optimized
PT-SPE enabled reduced sample requirement and effective cleanup for profiling of steroids in
human plasma samples. The MAD could improve laborious and time-consuming derivatization
procedure, since dielectric heating using microwave directly increase molecular energy of reactants
by penetrating through medium. Furthermore, dMRM method provided more sensitive determination
of 26 steroids than conventional MRM detection. The developed method was validated in terms of
limit of detection and quantitation, linearity, precision, accuracy, recovery, stability and matrix effects
according to an official guideline. The established analytical method was applied to profile steroids
hormone in plasma of 90 patients with chronic superficial gastritis (n = 29), intestinal metaplasia (n
= 18), and gastric cancer (n = 43). In conclusion, this method provided comprehensive profiling of
26 steroids in human plasma samples and will be helpful to discover potential biomarkers for the
development of gastric cancer and to further understand metabolic syndrome.
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Comparison of Quantitative Analysis Methods
Using Smart Phone and Image J in TLC

Ye-Geon Choi, Jae-Hwan Lee, Hassan Adam Adeiza, Jae Jeong Ryoo*

Chemistry Education, Kyungpook National University
*Corresponding author: jjryoo@knu.ac.kr

Smart phone is advanced enough to diagnose a person’s skin and measure blood sugar.! It
have shown the potential of analysis using smart phone. But much research on the analysis method
using a smart phone have not been made yet. This study is based on conducting a simple
qualitative and quantitative experiment by TLC with four acid-base indicators a few years ago at this
lab.? In this case, TLC was carried out by mixing with according to concentration of indicators,
bromophenol blue, bromothymol blue, bromocresol green, that is distinguished colors well.
Quantitative analysis was performed using the 'Color Picker' of smart phone application and using
computer software 'Image J'. The intensity in the 'Color Picker' was obtained by substituting the

formula V' R’+ G*+ B* on measuring RGB(red, green, blue). And the intensity of 'Image J' is
calculated by its own algorithm.? The intensity of the unknown sample was measured to see if the
concentration could be accurately determined. As a result, The Rf of each indicator is bromophenol
blue-0.33, bromotymol blue-0.76, bromocresol green-0.6. In the study, the RGB intensity had a lower
value than 'Image J' intensity. In the calibration curve, R? was r> 0.95 in the RGB intensity and r
<0.9 in 'Image J' intensity. In the analysis of unknown samples of RGB intensity, the relative error
was less than 2%. But in the case of 'Image J' intensity, the relative error was higher than 10%. In
conclusion, qualitative and quantitative analysis is possible in TLC. And the analysis method using
RGB density is more useful than 'Image J', and the results of this study are expected to be used as
basic data in a fast and convenient analysis method using a smart phone.
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Headspace In-tube microextraction: Simplest headspace extraction
for capillary electrophoresis mass spectrometry

1 1 = Alkx
Az, 212%, Y54

=i — Ry

Ho

jerfetm Apolatettyet it

*Corresponding author: dschung@snu.ac.kr

Capillary electrophoresis mass spectrometry (CEMS) provides high-performance separation and
sensitive detection in a single experiment. Mass spectrometer can separate samples and martrix by
mass to charge ratio and fragment analysis, removing matrix before entering the mass spectrometer
improves results. Headspace intube microextracion (HS-ITME) is introduced as an online sample
extaction analysis for CEMS. HS-ITME utilizes physical and chemical properties of target compounds,
and extracts volatile compounds into the small amount of acceptor phase in the capillary. Air
between sample solution and acceptor phase is working as a filter removing matrix. Chlorophenols,
an indicator of phenol contamination in water, was extracted by acid-base properties. Experiments
showed 150~200 enrichment factor in 20 minutes. Limit of detection was 1~10 ppb. In this research
poster, optimization of extraction conditions, calibration curves, and application to real samples are
presented.
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Novel coordinated polythiophene nanohybrids for sensitive detection
of triacetone triperoxide explosive
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Triacetone triperoxide (TATP), one of the most dangerous primary explosives, has emerged as
an explosive of choice for terrorists in recent years. A new strategy for the detection of TATP is
developed by utilizing amphiphilic polythiophene-coated CdTe QDs (P1QDs) and Hg?* ion. The
emission of P1QDs is found to bequenched in the presence of Hg?* ion by electron transfer. Upon
addition of the TATP, the quencher (Hg?* ion) has been removed from the surface of P1QDs owing
to the strong interactions between TATP and metal ions (Hg®" ion), which leads to significant
fluorescence recovery of P1QDs. The detection limit for TATP is 87 ug/L. The simultaneous
possession of high sensitivity and selectivity could enable this sensor to be potentially applicable for
ultrasensitive and rapid detection trace of TATP in real samples.

Keywords: polythiophene nanohybrids, metal ions, fluorescence, triacetone triperoxide (TATP)

- 259 -



20199 = H632| TtmEAMatste| FA stary2

PF-016 [Y%H

Upconversion Nanohybrid-Based Fluorescent Probe for The Detection
of an Organic Pollutant in The Environmental Water
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One of the emerging issues is the occurrence of pharmaceutical compounds and their
metabolites in the environmental water treatment. Carbamazepine (CBZ) is one of the most
pharmaceutical residues that have been frequently detected in the environmental water. In this work,
molecularly imprinted polymer coated upconversion particles (UCNPs@MIP) using the internal visible
emission from UCNPs upon excitation with a 980-nm light source has been synthesized as a
fluorescent probe for the detection of CBZ in the environmental water. Compared to the direct
light, the emission from UCNPs is weak. Consequently, polymerization is confined to the close
proximity of the UCNPs and the thickness of MIP shell can be tuned by changing the
polymerization time. The m-m stacking, and hydrogen bond interactions between CBZ and
UCNPs@MIP can efficiently enhance the selective recognition force. Under optimum conditions, the
results of the fluorescence quenching analysis showed excellent sensitivity (LOD, 28.5 pM) with good
linear ranges of 0.5 nM to 500 uM for CBZ and a correlation coefficient of 0.992. Moreover, the
practical application of the developed sensor for CBZ detection in tap and river water samples has
been successfully described with satisfactory recoveries of 98.24-104.23% and RSD less than 5%.
Interestingly, the synthesized UCNPs@MIP revealed high selectivity over several structural analogues.
This work offers a novel facile strategy to synthesize a UCNPs@MIP fluorescent probe with selective,
rapid and accurate sensing of CBZ in the environmental water.

Keywords: molecular imprinting polymers, UCPs, carbamazepine (CBZ), river water.
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Synergy Effect of Antimicrobial peptides on the pore
formation in the POPC LUV
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Monitoring of glucose metabolism in vitro following treatment
with silica-coated magnetic nanoparticles
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Shaherin Basith?, Suresh Kumar Chakkarapani®, Seong Ho Kang**, Gwang Lee?
Man Jeong Paik'*, Chan Bae Park®*

*Corresponding author: paik815@scnu.ac.kr; chanbaepark@ajou.ac.kr

Nanoparticles are a useful material in biomedicine given their unique properties and
biocompatibility, however, there is increasing concern regarding the potential toxicity of
nanoparticles with respect to cell metabolism. Some evidence suggests that nanoparticles can
disrupt glucose and energy homeostasis. In this study, we investigated the metabolomic,
transcriptomic, and integrated effects of silica-coated magnetic nanoparticles containing rhodamine B
isothiocyanate dye [MNPs@SiO2(RITC)] on glucose metabolism in human embryonic kidney 293
(HEK293) cells. Using gas chromatography—tandem mass spectrometry, we analysed the metabolite
profiles of 14 organic acids (OAs), 20 amino acids (AAs), and 13 fatty acids (FAs) after treatment
with 0.1 or 1.0 pg/ul MNPs@SIiO2(RITC) for 12 h. The metabolic changes were highly related to
reactive oxygen species (ROS) generation and glucose metabolism. Additionally, effects on the
combined metabolome and transcriptome or "metabotranscriptomic network” indicated a relationship
between ROS generation and glucose metabolic dysfunction. In the experimental validation,
MNPs@SiO2(RITC) treatment significantly decreased the amount of glucose in cells and was
associated with a reduction in glucose uptake efficiency. Decreased glucose uptake efficiency was
also related to ROS generation and impaired glucose metabolism in the metabotranscriptomic
network. Our results suggest that exposure to high concentrations of MNPs@SiO2(RITC) produces
maladaptive alterations in glucose metabolism and specifically glucose uptake as well as related
metabolomic and transcriptomic disturbances via increased ROS generation. These findings further
indicate that an integrated metabotranscriptomics approach provides useful and sensitive
toxicological assessment for nanoparticles.
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Metabolomic analysis of amino acids, fatty acids and organic acids
in plasma of asthma mouse model by GC-MS
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Asthma is a multifaceted chronic disease caused by an alteration of various genetic and
environmental factors that is increasing in incidence worldwide. However, the biochemical
mechanisms regarding asthma are not completely understood. Thus, we performed of metabolomic
study for understanding of the biochemical events by monitoring of altered metabolism and
biomarkers in asthma. In mice plasma, 27 amino acids(AAs), 24 fatty acids(FAs) and 17 organic
acids(OAs) were determined by ethoxycarbonyl(EOC)/methoxime(MO)/tert-butyldimethylsilyl(TBDMS)
derivatives with GC-MS. Their percentage composition normalized to the corresponding mean levels
of control group. They then plotted as star symbol patterns for visual monitoring of altered
metabolism, which were characteristic and readily distinguishable in control and asthma groups. The
Mann-Whitney test revealed 25 metabolites, including eight AAs, nine FAs and eight OAs, which
were significantly different (p < 0.05), and orthogonal partial least-squares-discriminant analysis
revealed a clear separation of the two groups. In classification analysis, palmitic acid and methionine
were the main metabolites for discrimination between asthma and the control followed by pipecolic,
lactic, a-ketoglutaric, and linoleic acids for high classification accuracy as potential biomarkers. These
explain the metabolic disturbance in asthma for AAs and FAs including intermediate OAs related to
the energy metabolism in the TCA cycle.
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Flavonoids are secondary metabolites with antioxidant, anti-cancer, and anti-inflammatory
properties. However, no method has yet been devised for the simultaneous profiling analysis for
flavonoids of various types. Thus, in this study, we developed and validated a method for the
simultaneous profiling of various flavonoids. Under optimal conditions, the devised method showed
good linearity (r 2 0.9973) in the range 25-1000 ng with a limit of detection (LOD) of 0.9-12.1 pg
and a limit of quantification (LOQ) of 2.6-36.5 pg. The repeatability as a percentage of relative
standard deviation (% RSD) varied from 0.5 to 59 (% RSD). And accuracy as a percentage of
relative error (% RE) was from -11.8 to 10.5 (% RE). The devised method was applied to a solid
phase extraction fraction of Orostachys japonicus (Maxim.) A. Berger. and six flavonoids of catechin,
rutin, quercitrin, quercetin, luteolin, and kaempferol were identified and quantified. Therefore, the
present method will be found useful for the monitoring and screening of natural flavonoids.
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Weak acid hydrolysis of proteins (WAHP) is a process where a weak acid solution is used at a
high temperature to hydrolyze proteins. While a strong acid solution results in a complete hydrolysis
of proteins, WAHP mainly cleaves aspartyl residues at the C-terminus.

Immunoglobulin G (IgG) has two heavy chains (HCs) and two light chains (LCs). The molar
mass of a single HC is 51 kDa, and the molar mass of a single LC is 23 kDa. The disulfide bonds
in IgG were cleaved by using dithiothreitol (DTT) and lodoacetamide (IAA). The result of this
experiment was verified using sodium diacetyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE).

In this study, a microwave irradiation was used to performed the WAHP of IgG. IgG in 50 mM
ammonium bicarbonate was hydrolyzed at 600 W in a microwave oven using 2% formic acid. WAHP
for different times (0-60 min) to investigate the relation between the microwave irradiation time and
the effect of WAHP. Hydrolyzed IgG were investigated using SDS-PAGE and investigated by
Matrix-Assisted Laser Desorption Ionization Mass Spectrometry (MALDI-MS)
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In matrix-assisted laser desorption/ionization mass spectrometry (MALDI-MS), 2,5-dihydroxybenzoic
acid (DHB), a-cyano-4-hydroxycinnamic acid (CHCA) and sinapic acid were commonly used as matrix.
For analysis of low molecular weight analytes such as lipid and sucrose, common MALDI-MS matrices
(CHCA, DHB) show many disadvantages, such as high matrix noise and low ionization efficiency.
N-(1-naphthyl)ethylenediamine dihydrochloride (NEDC) was recently introduced as an alternative MALDI
matrix to analyze low molecular weight materials, bcause of its strong ultraviolet absorption and little
interference in the low mass range (m/z < 500).

In this study, we analyzed low molecular weight materials such as sucrose by using NEDC
matrix. NEDC was initially prepared as 10 mg/mL solution in 30:70 (v/v) ethanol and distilled water.
Serial dilution of the 10 mg/mL solution was performed to prepare 10 mg/mL, 1 mg/mL, 100 p
g/mL, 10 pyg/mL and 1 pg/mL. The MALDI spot was prepared by stacking matrix, sucrose, and NaCl
solution layer by layer. We only observed the sucrose peak with 1 ug/mL NEDC. By monitoring the

jon signals of (sucrose + Na)" in the spectra, we optimized the analysis conditions for sucrose in
100 mM NacCl.
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Weak-acid hydrolysis of proteins were recently introduced as a new protein cleavage method,
where a C-terminus of an aspartic acid residue in a protein sequence is cleaved. Even if
matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF-MS) is widely
used in peptide analysis, MALDI-TOF-MS analysis of weak-acid hydrolyzed proteins has some
disadvantages since the hydrolyzed proteins lack positively charged residues.

In this study, we used MALDI-TOF-MS for the analysis of weak-acid hydrolyzed myoglobin after
derivatization of the carboxylic groups with picolylamide. Weak-acid hydrolysis of myoglobin was
performed by incubating myoglobin in 2% formic acid for an hour at 99°C and 600 W microwave
irradiation. The carboxylic groups of hydrolyzed myoglobin was modified with 3-picolylamine where
the hydroxyl groups of the hydrolyzed myoglobin was first replaced with Cl, a good leaving group,
using oxalyl chloride, followed by derivatization using 3-picolylamine to make the picolylamide
derivative. The derivatized myoglobin contains nitrogens that are easy to protonate. It is expected
that the derivatization would improve the intensity of the peptides in MALDI-TOF-MS analysis.
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Matrix-assisted laser desorption/ionization spectrometry (MALDI-MS) involves the use "matrix"
molecules to assist desorption and soft ionization of large molecules with minimal fragmentation.
Milk contains many nutrients including phosphoproteins or phospholipids, which are difficult to
measure the molecular weight in MALDI-MS because of their low ionization efficiency. For their
efficient analysis, various modifications need to be applied.

In this study, phosphoproteins and phospholipids of milk were analysed by using MALDI-MS.

The phosphoproteins were purified by removing the floating creamy portion from the sequential
centrifugation at 3,000 rpm for 10 min and 20,000 rpm for 20 min at 4C of commercial whole
milk sample. After diluting the samples to various concentrations and applying various matrices such
as 2,5-dihydroxybenzoic acid and 2-nitrophloroglucinol, sinapic acid, we found the optimized
condition, which is diluting the sample solution by a 1:200 ratio (viv) and using sinapic acid matrix.
MALDI-MS analysis of the purified phosphoproteins showed significant B-casein peaks.
For the analysis of phospholipids, commercial whole milk sample was dissolved in methanol and
chloroform solutions and separated using centrifuges. MALDI-MS analysis of the purified
phospholipids showed the significant peaks of  phosphatidylcholine, phosphatidylethanolamine,
phosphatidylinositol, sphingomyelin by using 2,5-dihydroxybenzoic acid matrix.
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The most common exosome enrichment method is using high centrifugation speeds such as
110 000 x g. The particle size distribution of extracellular vesicles has been analyzed with
transmission electron microscopy, scanning electron microscopy, flow cytometry, etc. In this study
lower centrifugation speeds such as 20 000 x g, 30 000 x g, and 40 000 x g were used to isolate
the exosomes from human serum samples. After isolation, atomic force microscopy was used to
analyze the nanosize of exosomes.

The enrichment process of exosomes is as follows. First, the human serum samples were diluted
in 0.01 M PBS solution with a 1:1 ratio (v:v), and then centrifugated at 2000 x g for 30 min at 4°C.
Then, the supernatant was transferred to another tube and centrifugated at 12 000 x g for 45 min
at 4°C. Then, the supernatant was filtered with 0.22 um filter. Then, the filtrates were centrifugated
20 000 x g, 30 000 x g, or 40 000 x g for 120 min at 4°C, followed by additional centrifugations
2~5 times for 75 min at 4°C. After the fifth centrifugation, the pellets were resuspended in 100 pL
PBS buffer.

After the exosome enrichment, each sample was analyzed using atomic force microscopy and
matrix-assisted laser desorption/ionization time of flight mass spectrometry.
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In matrix-assisted laser desorption/ionization mass spectrometry (MALDI-MS), a matrix is used
to transfer the laser energy to an analyte, resulting in desorption and ionization of the analyte.
However, common MALDI matrixes (CHCA, 2,5-DHB, etc) are not suitable for small molecule analysis
due to strong back-ground interference from intrinsic matrix-related ions in the low mass region.

Recently, 3,4-dimethoxycinnamic acid (DMCA) was reported as a new MALDI-MS matrix to
analyze small molecules. In this study, we investigated the effect of DMCA for detecting sucrose in
MALDI-MS. The matrix solution were prepared by dissolving DMCA in an 90% acetonitrile : water :
0.1% trifluoroacetic acid mixture. The DMCA solution was diluted in water with 1:10, 1:100, 1:1000,
1:10000 ratios (viv). Serially diluted solution of DMCA matrix provided different background noise
and similar sucrose peak signals. Although the noise levels were relatively high compared to other
conventional matrices, DMCA showed significant potential for analysis of analytes with small
molecular weights.
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Bacillus anthracis is an organism that causes anthrax and a fatal infection on skin, lungs, and
intestine. Since it is too dangerous to work with Bacillus anthracis, Bacillus atrophaeus is often used
as an alternative. In this study, the sterilization effect of UV laser irradiation on Bacillus atrophaeus
was investigated. Spores of Bacillus atrophaeus were first suspended and then adsorbed on a glass
piece. After applying UV laser irradiation on the spores with different laser powers and durations,
the spores were desorbed using a razor blade and then cultured in a nutrient broth for 48 hours.
To check the effectiveness of the UV laser, a standard plate counting method was applied using
serially diluted samples up to 10® dilutions. It was found that a laser irradiation with a power of 1
W and 30 min duration, completely sterilized the spores. The results with decreased duration times
will be presented during the poster session.
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Exosomes are small vesicles that are secreted by many cells of the body to mediate intercellular
communication. This particular role of the exosomes sequentially allows the activation of signaling
pathway and the transfer of proteins, RNAs, and lipids to affect cellular function. Contrary to the
comprehensive information about the proteins and RNAs of exosomes, current knowledge on the
lipidomics of exosomes is still insufficient. In this study, matrix-assisted laser desorption and
ionization time-of-flight mass spectrometry (MALDI-TOF MS) was utilized in order to profile the
composition of lipid species of exosomes from human serum. Exosomes was isolated from human
serum by multiple differential centrifugation to begin with, then the lipids were extracted and mixed
with 2,5-dihydrobenzoic acid (2,5-DHB) in chloroform:methanol (2:1) solution. The MALDI-MS analysis
was performed at the lower range (m/z 400-1400) and the acquired data were used for lipidomics
analysis for the quantitation of lipid species. The analysis showed that glycerophospholipid and
glycerolipid species are abundant in exosome derived from human serum. This preliminary data
suggest that the lipid composition analysis is useful to increase our understanding of lipidomics of
exosomes and its biological importance.
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Ultra-violet (UV) radiation is remarkably effective in disinfection of microorganisms, thus has
been vastly studied in both past and recent research. In this work, the protein compositions of
Bacillus atrophaeus bacterial spores before and after inactivation by UV laser irradiation were
assessed and compared using various methods. Spore suspensions of Bacillus atrophaeus were first
adsorbed on top of square glass pieces with 1 x 1 cm size, treated with UV irradiation, desorbed
and then inoculated in the nutrient broth for 48 hours. The proteins were then extracted and
analyzed using bicinchoninic acid assay (BCA), one-dimensional SDS-polyacrylamide gel
electrophoresis (1D SDS-PAGE) and matrix-assisted laser desorption/ionization time-of-flight mass
spectrometry (MALDI-TOF MS). The preliminary result clarifies the inactivation effect of UV laser
irradiation on bacterial spores as well as the change of protein composition before and after UV
treatment. This result shows promising potential for further protein research on bacterial spores in
the future.
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Among many of the advantages of Laser Induced Breakdown Spectroscopy (LIBS), such as direct
analysis of solids, compatibility rapid assessment and response, compatibility flexible to be perform
in many different environmental and pressure conditions, etc. the clear stand-out is the capability to
provide information on elemental spatial distribution. This information is presented in the form of a
2D or 3D images after extracting the intensity of the detected species (i.e, atoms, ions or
molecules) from each LIBS spectrum or by plotting the calculated concentration of the species of
interest when standard reference materials are available. LIBS is an all-optical technique that can
produce space-resolved images containing elemental information with ppm limits of detection and
micrometer resolution. Another significant asset of this technique lies in its acquisition speed. The
speed of producing chemical images using LIBS is only limited by the laser repetition rate (up to
kHz) and the detector speed. The imaging capability of LIBS will be demonstrated together with a
presentation of the powerful software for data and imaging processing called Clarity Plus by
Applied Spectra, Inc. Many fields are benefiting from this capability. In this paper, advanced LIBS
imaging technology demonstrates its ability through an analysis of copper indium (gallium)
diselenide (CI(G)S) solar cell. The software enables to identify the elemental compositions of the
CI(G)S solar cell as well as the distribution of constituting elements in layers of a few micrometers
thick using high-resolution images.

References

[1] V. Pinon, M.P. Mateo, G. Nicolas, Laser Induced Breakdown Spectroscopy for Chemical Mapping of
Materials, Applied Spectroscopy Reviews. (2012). doi:10.1080/05704928.2012.717569.
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The functionality of powder coatings made possible by 100% solid content, paint coatings are
widely used for interior/exterior industrial applications and on household appliances, automobile
parts, electric insulations and more. the paint coatings prevent corrosion, while their special
functions allow addition of various patterns and a broad spectrum of applications including electric
insulation.

Therefore, It is important to study on the adhesion of paint coatings by ageing in water. The
glass transition temperature of the epoxy coating was measured by Differential Scanning Calorimetry
(DSC) after ageing in water, and was found to decrease from the glass transition temperature of
the original epoxy paint coatings. It was then believed that this Tg was one parameter at the origin
of the observed loss of adhesion.

This study is associated with Tg and moisture absorption of the epoxy paint coatings. We also
carried out study on corrosion tests before and after ageing and impedance measured by
Electrochemical Impedance Spectroscopy (EIS).
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Recently, solvent-free epoxy coatings have been increasingly used for corrosion protection of
metals, because of its low volatile organic compounds (VOCs). Therefore, It is important to evaluate
corrosion of solvent-free epoxy coatings. Electrochemical Impedance Spectroscopy (EIS) experiment is
an effective tool to identify mechanisms of corrosion behavior. In this study, we conducted to
evaluate corrosion of solvent-free epoxy coatings by EIS.

We fabricated solvent-free epoxy coatings with 4 different resin systems to compare corrosion
behaviors. To investigate the corrosion behavior, the coatings were immerged in 3% NaCl solution.
Resistance of coating was measured in 3% NaCl solution by EIS according to immerged time. For
EIS measurements, a three-electrode system was used with a coated metal as a working electrode,
a graphite as a counter electrode, and a saturated calomel electrode as a reference electrode. Also,
cross section of coatings was characterized by field emission scanning electron microscopy (FE-SEM)
with an energy dispersive x-ray spectrometer (EDS).

In addition, to compare the tendency of the experiment, the existing corrosive experiment using
salt spray tester was conducted. After scratching “X” on the coatings, 5% NaCl solution was sprayed,
we checked the length of the corrosion.
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The Scientific Instruments Reliability Assessment Center(KBSI) is making efforts to secure the
reliability and competitiveness of domestic research equipment by evaluating the performance of
domestic research equipment and operating a laboratory.

Although UV/Vis Spectrophotometer(UV-Vis.) is a frequently used equipment in the
environmental and pharmaceutical analysis, its performance is not properly performed in the
laboratory. We compared several international standards, such as KS, ISO, USP and ASTM to make
performance test for UV/Vis spectrophotometer.

UV-Vis spectrophotometer, which is the equipment subject to performance evaluation of this
performance evaluation report, were used by Nano-MD spectrophotometer of SCINCO, Korea.

To evaluate the performance of UV-Vis, performance evaluation was conducted through
wavelength accuracy, wavelength reproducibility, photometric accuracy, spectral measurement
stability, stray light, noise level tests and characteristics of absorption cells as the parameters of
spectrophotometry that are likely to be affected by the analyst. Based on the standard practice, we
compared the performance with the same type of comparison equipment. As a result, we verified
the performance and reliability of the device and issued a performance evaluation report for the
Nano-MD spectrophotometer.
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PF-043 [YHH

Pseudane-VII Isolated from Pseudoalteromonas sp. M2 Ameliorates
LPS-Induced Inflammatory Response

Woo Jung Kim', Jun Sik Lee? and Jong Suk Lee*

!Biocenter, Gyeonggido Business & Science Accelerator
’Department of Life Science, Inmunology Research Lab, BK21-plus Research Team for Bioactive
Control Technology, College of Natural Sciences, Chosun University
*Corresponding author: leejs@gbsa.or.kr

The ocean is a rich resource of flora, fauna, food, and biological products. We found a
wild-type bacterial strain, Pseudoalteromonas sp. M2, from marine water and isolated various
secondary metabolites. Pseudane-VII is a compound isolated from the Pseudoalteromonas sp. M2
metabolite that possesses anti-melanogenic activity. Inflammation is a response of the innate
immune system to microbial infections. Macrophages have a critical role in fighting microbial
infections and inflammation. Recent studies reported that various compounds derived from natural
products can regulate immune responses including inflammation. However, the anti-inflammatory
effects and mechanism of pseudane-VII in macrophages are still unknown. In this study, we
investigated the anti-inflammatory effects of pseudane-VIL. In present study, lipopolysaccharide
(LPS)-induced nitric oxide (NO) production was significantly decreased by pseudane-VII treatment at
6 M. Moreover, pseudane-VII treatment dose-dependently reduced mRNA levels of pro-inflammatory
cytokines including inos, cox-2, il-16, tnf-g and il-6 in LPS-stimulated macrophages. Pseudane-VII
elicited anti-inflammatory effects by inhibiting ERK, JNK, p38, and nuclear factor (NF)-B-p65
phosphorylation. These results suggest that pseudane-VII exerted anti-inflammatory effects on
LPS-stimulated macrophage activation via inhibition of ERK, JNK, p38MAPK phosphorylation, and
pro-inflammatory gene expression. These findings may provide new approaches in the effort to
develop anti-inflammatory therapeutics.
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PF-046 [Y%H

Epitope characterization of a Lys63 linkage-specific ubiquitin
antibody by mass spectrometry

Ji Eun Jung'*, Vanessa Cardenas®

INational Forensic Services,
2Universidad del Quindio
*Corresponding author: jiejung@korea.kr

Ubiquitin is one of the small and conserved proteins and is found in all eukaryotic cells as a
monomer or as a isopeptide-linked polymers called polyubiquitin chains, this chain formation is
carry out by the covalent ligation of the s-amino group of one of the seven Lys residues of the
ubiquitin sequence and a residue of Gly in the Cterminus of a single ubiquitin moitie. Depending of
the modifications the ubiquitin has different biochemical and biological functions. Previous studies
show clearly that K48-linked ubiquitin chain play an important proteolytic function and K63-linked
polyubiquitin chain play another cellular process but the knowledge regarding to the chain
formations contained the other Lys residues is still unclear. In order to investigate the specificity of
the K63 specific linkage antibody, the partial ubiquitin building blocks containing the Lys residues
K6, K11, K33, K48 and K63 were synthetized by solid phase peptide synthesis and solid phase
fragment condensation, followed for a purification by semi-preparative HPLC and characterized by
MALDI-TOF mass spectrometry. For the affinity studies between the peptides and the antibody was
performed Dot blot experiments, and for the confirmation of the antibody-peptide binding was
performed a affinity chromatography where the K63 linkage ubiquitin antibody was immobilized on
dry NHS-activated 6-aminohexanoic acid-coupled sepharose, after washing steps the peptide bound
to the antibody was eluted in acidic conditions and this fraction was collected and analyzed by
MALDI-TOF mass spectrometry. The use of mass spectrometry in combination with affinity methods
is a powerful tool for the investigation of the antibody affinity with different peptides.
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PF-047 [Y%H

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

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

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

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

This sensitive and selective colorimetric assay opens up a fresh insight of development facile
and fast detection methods for metal ions and biomolecules using the special catalytic reactivity of
AuNPs.
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Analytical method of agmatine and putrescine in human embryonic kidney cell by
LC-ESI-MS/MS

Mi-jung Ji', Jung Hee Kim', Suk Youn Son', Ki Soo Lee',
Soo-Hyun Lee?, Hyun-Mee Park'*

!Advanced Analysis Center, KIST, 02792, South Korea
’Department of Medical Record and Health Information Management, Kongju National University,
Gongju-si 32588, Korea

A liquid chromatography-electrospray ionization-tandem mass spectrometry (LC-ESI-MS/MS) for the
analysis of L-Arginine metabolites [Agmatine, Putrescine] in human embryonic kidney cell has been
successfully developed and validated. Analysis of cell pellet and cell supernatant samples from Hek293t
cell was performed. Sample preparation was added 200 pL of internal standard (1000 ng/mL of
Hexamethylenediamine) to a 45 pL of cell sample. After vortexing and centrifugation, the supernatant
was dried with speed vaccum. The sample was then reconstituted in 200 pL of acetonitrile:water
(70:30, v/v). Agmatine and putrescine were separated with a HILIC column (150 x 2.1 mm, 2.5um)
using a mobile phase of 0.05% formic acid containing 5 mM ammonium formate buffer(water/ACN,
30/70, v/v) at a flow rate of 0.3 mL/min. Quantification was performed using multiple-reaction
monitoring of the transitions at m/z 131.1— 114.1 for agmatine, m/z 89.1 — 72.1 for putrescine
and 117.1 — 100.1 for internal standard, respectively. The standard curve had good linearity (R* >
0.99) in both the cell pellet and cell supernatant. The lower limits of quantification (LLOQ) were
15625 ng/mL and 3125 ng/mL in putrescine and agmatine respectively. The accuracy of the
method in cell pellets was 88.3-108% and 88.5-104.7% for putrescine and agmatine, and those in
cell supernatant was 94.6-105.3% and 92.1-106%, respectively. The developed methods have been
successfully applied for quantitative analysis in cell.

Keyword: Human embryonic kidney cell, Agmatine, Putrescine, Method validation, LC-MS/MS
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Simultaneous Qualitative and Quantitative analysis method
for essential amino acids by Q-NMR

Heesu Kwon, Tae Seung Kim, Chong hyeak Kim*

Chemical Analysis Center, Korea Research Institute of Chemical Technology
*Corresponding author: chkim@krict.re.kr

The essential amino acids are essential for the composition of human body. It is important to
develop a quantitative analysis method of essential amino acids because it cannot be synthesized in
our body and only need to be eaten as food. The previous amino acid quantitative methods
required the same standards as the analyte and required a lot of time for preparation. Q-NMR
does not require the same standard as the analyte and can be analyzed simultaneously, making it
suitable for quantitative methods of various amino acids. In Q-NMR, most commonly, proton NMR
is applied, but we used *C NMR with a broad spectral range to avoid the overlap of the spectrum
of proton NMR because amino acids have similar structures. However, *C NMR quantitative analysis
was difficult because *C NMR increased carbon peak's intensity due to the NOE(Nuclear Overhauser
Effect). Therefore, in this study, inverse gated decoupling *C Q-NMR was adopted for the
qualitative and quantitative analyses of the essential amino acids, which has an advantage of the
wide ranges of chemical shifts without proton coupling. The eight essential amino acids mixture was
analyzed with 1,3,5-trioxane used as an internal standard and iron(Il) acetylacetonate used as the
relaxation agents. Parameters such as Relaxation Delay (RD) and Acquisition Time(AT) were
optimized to obtain excellent S/N. To validate *C Q-NMR method for the amino acid analyses was
evaluated through precision, intermediate precision, linearity, robustness and stability tests.

- 296 -



20199 X638 HILMIES =7 203
PF-053 [uH
REACH 7|4 97|23o| SRS U 5S4 24

0|2, S, Lo, =43 wxtx, Y3, MY, SEL, AFH

ohotst AR otstE M
*Corresponding author: chkim@krict.re.kr

REACH (Registration, Evaluation, Authorization and restriction of CHemicals)= EU L{OjjA] &7t 1
=

£ 0|4 ME EE +YHE BE BB [ SES Tl NEHHBSUB 'R 2
ol U ST 3 ﬂz?r Zexoz anEn Unt 9uHos $3 we U SEY EAT 9
iA BHC #& ol ZPYE Fo 242 2N ERE Fo 2250 HO| O Y=t Y
st

2 A3 = {7|8% 1-Bromohexadecane (CAS
Azlo| B3t 2MS WS T, REACH [} '2X 2
Report for Substance Identification)E ZH438}QUCt 7H& MK, Elemental analysis(EA), XRF, IR, UV/Vis,
NMR 242 £d5t0f =Zol 22X Fx& 78518l =E29 &k 42 {6t Gas
MES $YWSIQICE OfX|2to =2 GC-MS, ICP-MS, Moisture analysis(Karl Fischer
I

zZotEl 222 S8 W gE¥s 25t

No. 112-82-3)S C[filoz ZZM 2ME Q3
O

0lg Qst slstEM H A (Chemical Analysis

Chromatograph(GC) &
titration) 2402 3

- 297 -



20199 = H632| TtmEAMatste| FA stary2

PF-054 [YHH

Evaluation of particle size and size distribution of ZIF-67 crystals
affected by various alcohol solvents using SEM analysis

Heuiwon Yang, Sanghwa Hyun, Eunsoo Lim, Chonghyeak Kim, Yoonmi Choi*

Chemical Analysis Center, Korea Research Institute of Chemical Technology
*Corresponding author: ymchoi@krict.re.kr

Zeolitic imidazolate frameworks — 67(ZIF-67) have been widely used in catalysis, drug delivery

and gas separation due to permanent porosity, thermal and chemical stability, high surface area and
tunable surface properties. Modulating particle size and size distribution is important factor to
improve the functional property of ZIF-67 crystals. Here, the effect of alcohol solvents on particle
size and size distribution of ZIF-67 crystals was investigated.
ZIF-67 crystals were synthesized via solvent-induced method at room temperature. In the synthesis
condition, the different solvent based on alcohol chain length was used to control the particle size
and size distribution of ZIF-67 crystals. X-ray diffraction(XRD) was used to confirm the
crystallographic structure of synthesized ZIF-67 crystals. The morphology and different particle size
of ZIF-67 crystals was measured by scanning electron microscope(SEM). Dispersion treatments such
as raw material, mortar grinding, drop casting, spin coating and dip coating were compared to
determine effective particle size and size distribution of ZIF-67 crystals by SEM. The dependence of
the particle size and size distribution of ZIF-67 crystals on solvents was discussed.
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Determination of 15 endocrine disruptors in human saliva using GC-MS,
and the question of hydrolysis of phthalate diesters
by B-glucuronidase/aryl sulfatase in saliva

VU THI HOANG VAN'*, HO-SANG SHIN?

*Kongju National University, Department of Environmental Science,
’Kongju National University, Department of Environmental Education
*Corresponding author: vuhoang.van@gmail.com

A sensitive method was developed to simultaneously determine 15 biomarkers of endocrine
disrupting chemicals (EDCs) in human saliva using dispersive liquid-liquid microextraction (DLLME),
silylation, and gas chromatography-mass spectrometry. The effect of solvents, times, and
temperature, pH was verified for both the derivatization and extraction method. Method validations,
including linearity, accuracy, precision, recovery, LOD, LOQ, have been tested.

Among 15 EDCs, phthalates have been measured mostly by using their monoesters as the
biomarker. Phthalates are ubiquitous in air, glass test tubes, and various analytical tools, and even if
they are washed and baked thoroughly, the peaks of the phthalates always appear on the
chromatogram, and this causes the error of the quantitative analysis. Until now, when analyzing
phthalate biomarkers in urine, the enzyme hydrolysis process was performed without any exceptions.
However, it was suspected that phthalate diesters can be transformed into their corresponding
mono-esters by hydrolysis using B-glucuronidase/aryl sulfatase. To demonstrate whether this is true,
the de-esterification experiment of phthalate diesters with B-glucuronidase/aryl sulfatase was carried
out.

The results confirmed that the phthalate diesters were hydrolyzed by glucuronidase/aryl sulfatase
to their respective primary metabolites. Since phthalate diesters, however, always exist in trace
amounts from experimental procedures and/or experimental instruments, the reliability of the data
on the monoester analysis in the sample should be reassessed. Furthermore, since the salivary
concentration of mono esters is less than that in other samples, the effect of monoesters produced
by hydrolysis cannot be neglected.
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Simultaneous determination of saturated and unsaturated carbonyl compounds,
aromatic aldehydes, and dicarbonyl compounds in heat-not- burn tobacco products
by headspace gas chromatography-mass spectrometry

Hyun-Hee Lim', Ho-Sang Shin**

'Drug Abuse Research Center, Kongju National University,
2*bDepartment of Environmental Education, Kongju National University
*Corresponding author: hshin@kongju.ac.kr

A headspace (HS) gas chromatography mass spectrometry (GC-MS) was developed for the
simultaneous determination of 13 aliphatic saturated mono carbonyl compounds, 3 branched
aldehydes, 6 aliphatic unsaturated aldehydes, 6 aromatic aldehydes, 4 dicarbonyl compounds in
liquids of disposable cartridges of electronic cigarettes. Carbonyl compounds in liquids reacted with
2,2,2-trifluoroethylhydrazine (TFEH) in a headspace vial and the formed TFEH derivatives were
measured by GC-MS. The following optimal HS conditions were used: an extraction/derivatization
temperature of 90 °C, a heating time of 15 min, and a pH of 6.5. The limit of detection of the
aldehydes were 0.002-2.2 mg kg'by using 0.5 g of samples, and the inter-day relative standard
deviations were less than 20 % at concentrations of 0.25, 0.5 and 1 mg kg* (or 1, 2 and 4 mg
kg™).
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The Development of ZnDDP Analysis Method for Antiwear Additive
of Lubricant using Solid Phase Extraction

Da-Seul Lee', Hyung-Woo Jee!, Hyo-yoon Park', Jindanorraset Buntharika’, Ki-Jung Paeng'

!Department of Chemistry, Yonsei University

The main application of zinc dialkyldithiophosphate (ZnDDP) is as anti-wear additives in

lubricants including greases, hydraulic oils, and motor oils. ZnDDP also acts as corrosion inhibitors
and antioxidants.
In this study, SPE pretreatment and GC/MS wsere used for efficient remove base oils in lubricating
oils and developed qualitative and quantitative analysis methods for the anti-wear ZnDDP contained
in lubricating oils. As a pretreatment method, both LLE and SPE were applied. The SPE method with
mixed adsorbent containing 1.0% of active carbon in Silica gel base showed the best results in
both recovery and reproducibility. The LOD and LOQ of the developed method were 2.2 and 6.7 u
g/mL, respectively, and showed very good reproducibility of less than 0.1% RSD in standard sample
analysis. The developed method qualitatively and quantitatively analyzes ZnDDP in various real
automotive lubricant samples.

Keywords: ZnDDP, lubricant oil, SPE, mixed resin, GC-MS
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Raman microspectroscopy as a tool for microplastic analysis
Soo-A Cho', Won-Bo Cho', Hyo-Jin Kim'*

'Dongduk Women'’s university, Department of pharmacy.
*Corresponding author: hyojkim@dongduk.ac.kr

Raman spectroscopy is a method that can qualitative analyze a compound using light

scattering. When light is applied to a substance, the compound reacts by their own structure,
resulting in the reflection, transmission, and scattering of light. Among them, Raman spectroscopy
analyzes the scattered light to find structural information of the compound. Raman spectroscopy
depends on the wavelength of the laser, the intensity of the laser, the exposure time and the
number of times. It is Raman analysis experiments to change these conditions appropriately and to
set appropriate conditions for qualitative analysis. Specifically, in order to find structural information
of a compound, such as a crystal structure, an arrangement state, a copolymer, a dimer, and the
like, the conditions such as the type of detector, performance, type of grating, and spectral
processing for fluorescence may be changed.
In our last release, we analyzed 10 g of sea salts by p-Raman spectroscopy and reported that 8
microplastics were detected. However, the method was a manual measurement, and since the
manual measurement requires considerable time, so we reported an automatic p-Raman
spectroscopy method should be developed. In order to automate Raman spectroscopy, we
attempted automatic Raman spectroscopy of microplastics in bottled water[2], which is expected to
contain less microplastics in sea salts[1]. As a result, six microplastic particles were found in 10 L of
bottled water. In order to see if this automatic Raman method was adequate, we compared the
results with manual measurements in this experiment and found 8 microplastic particles. Therefore,
it was confirmed that Raman spectroscopy can detect microplastics in bottled water, and there is
possibility of automatic Raman measurement.

[1] Donggi Yang, Huahong Shi, Lan Li, Jiana Li, Khalida Jabeen, and Prabhu Kolandhasamy.
“microplastic pollution in table salts from china”. Environmental Science & Technology. 49,
(2015). pp. 13622-13627.

[2] Darena Schymanski, Christophe Goldbeck, Hans-Ulrich Humpf, and Peter First. “Analysis of
microplastics in water by micro-Raman spectroscopy: Release of plastic particles from different
packaging into mineral water". Water Research. 129, (2018). pp. 154-162.
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[1] Donggi Yang, Huahong Shi, Lan Li, Jiana Li, Khalida Jabeen, and Prabhu Kolandhasamy.
“microplastic pollution in table salts from china”. Environmental Science & Technology. 49, (2015).
pp. 13622-13627.

[2] Darena Schymanski, Christophe Goldbeck, Hans-Ulrich Humpf, and Peter First. “Analysis of
microplastics in water by micro-Raman spectroscopy: Release of plastic particles from different
packaging into mineral water”. Water Research. 129, (2018). pp. 154-162.
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Development of a method for determination of secondary amines
in water using GC-MS following after derivatization

Syed Wasim Sardar', Thu Thi Hoai Mai', Hekap Kim**

!Department of Environmental Science, Kangwon National University
?School of Natural Resources and Environmental Science, Kangwon National University
*Corresponding author: kimh@kangwon.ac.kr

An analytical method based on gas chromatography coupled to mass spectrometry (GC-MS) has
been developed for determination of secondary amines (SAs) in water. The method employed
liquid-liquid extraction (LLE) of the pentafluorobenzenesulfonyl derivatives of the SAs from the
aqueous phase under some optimized conditions. The operation parameters included the reaction
temperature, reaction duration, and extracting solvent, which were optimized to be 40 °C, 10 min,
and dichloromethane, respectively. Calibration were linear curves in the range of 0.01 to 100 ug/L
with the coefficient of determination (/) > 0.99. The method detection limits were ranged from 0.03
to 0.2 pg/L for the analytes. The recovery rates at a concentration of 1 pg/L were ranged from
89.4% to 116%. These results indicate that our proposed method can be satisfactorily applied to the

determination secondary amines in tap water, river water, and wastewater treatment plants effluent
samples.
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Development and evaluation of disposable antimicrobial face mask

Heejin Lee', Sooyeon Choi', KIM AREUM’, Woonjung Kim? Seungho Lee'*

*Chemtree Co.Ltd. Research Center,
’Department of Chemistry, Hannam University
*slee@hnu.kr

In 2013, the International Cancer Research Institute under the World Health Organization (WHO)
designated fine dust as a group 1 carcinogen. According to the Korea Centers for Disease Control
and Prevention, the mortality rate from chronic obstructive pulmonary disease (COPD) 1 increases
1.1% for every 10 ug/m?® increase in PM10.

Fine dust stays in the atmosphere, and has a bad effect on human health through the
respiratory system. The fine dust from China in early 2019 has made the public aware of the
severity of fine dust, and increasing concerns increased the demand for face mask more than five
times.

Disposable face masks are convenient and inexpensive because one does not have to wash.
Unfortunately, most of disposable face masks fail to effectively remove fine dust. And, even if the
fine dust is removed, there is a fear of bacterial infection.

We have chemically treated -COOH groups and formed metal-complexes on the surface of a
disposable face mask. As a result, 96% of the bacteria were removed and the fine dust removal
rate was improved by 90% as compared to that without chemical treatment. The method
developed in this study may be widely applied in the face mask and air cleaning industries.
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Development of Air Purifiers Equiped with Layers of Functional Filters
Heejin Lee', Sooyeon Choi', Kyong Eun Yu!, Woonjung Kim? Seungho Lee'*

*Chemtree Co. Ltd. Research Center,
2 Department of Chemistry, Hannam University
*slee@hnu.kr

Dust refers to particulate matter floating in the air, and classified into TSP, PM10, and PM2.5
according to the particle size. Dust having a particle size of 50 ym or less is referred to as a TSP,
and dust of 10 um or less is referred to as PM10 and dust smaller than 2.5 um is referred to as
PM2.5. The particles in fine dust are so small that they tend to stay in the air, and that they can't
be seen by the eyes.

In 2013, the International Cancer Research Institute under the World Health Organization
designated fine dust as a group 1 carcinogen. According to the Korea Centers for Disease Control
and Prevention, the mortality rate from chronic obstructive pulmonary disease (COPD) increases 1.1%
for every 10 pg/m? increase in PM10. As such, the risk of fine dust has been recognized worldwide.

In Korea, the concentration of fine dust is more than twice that of developed countries. Being
located in the western wind zone geographically, the fine dust concentration in Korea is inevitably
affected by neighboring countries, and limiting the fine dust emission alone can not solve the air
pollution problem.

In this study, we have developed an air purifier equipped with layers of functional filters. There
was ho ozone generation. And more than 90% of fine dust in 500 pg/m® was removed in 20
minutes. In addition, even after removal of high quantity of fine dust, there was no deformation of
the filter unit, allowing long term operation of the air purifier without frequent filter replacement.
More detailed tests for the air cleaner are planned.
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Analysis of residual pharmaceutical substances in water using solid
phase extraction and triple quadrupole LC-MS

Joo Hee Chung'*, Yun Gyong Ahn?, Kun Cho®

Seoul Center,
“Western Seoul Center, and 3Biomedical Omics Group Korea Basic Science Institute
*Corresponding author: jjh@kbsi.re.kr

The treatment of pharmaceuticals and pesticides in poultry and crops has led to contamination
of drinking water sources, which pose a great threat to humans. Therefore, it is very important to
establish methods of analysis of various residual pharmaceutical substances in water systems such as
groundwater. The water sample is very large in quantity and has a very low concentration.
Therefore, concentration and pretreatment of water samples are required. In this experiment, solid
phase extraction was used for concentration and pretreatment of the sample. After MeOH elution
from C18 cartridge, a total of 22 components were analyzed by the triple quadruple liquid
chromatograph-mass spectrometry (TQ-LC/MS). All compounds were separated on the reverse phase
column and 19 compounds were ionized in positive mode and the other in negative mode. The
calibration curve, LOD and LOQ of compounds were obtained. Using this method, we can measure
the residual pharmaceutical substances in various water samples including tap water, bottled water,
and underground water.
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Analysis of Toothbrush Microplastics Using Raman Imaging

Sumin Lee, Chanjo Park, Chong-Hyeak Kim, Yecheol Rho*

Chemical Analysis Center, Korea Research Institute of Chemical Technology
*Corresponding author: rhoyc@krict.re.kr

Since use of plastics is increased, plastic waste is issued in environmental society. Among the
waste, small particles which called microplastics are reported on risks of microplastics that inhibit
growth of larval organisms and even lead to death. Microplastic detection is important to purify
and prevent pollution of microplastics. IR spectroscopy is a representative tool to detect
microplastics selectively. However microplastics smaller than 20 ym cannot be detected because of
spatial resolution of IR micro spectroscopy. Recently, micro raman spectroscopy has been
spotlighted as a method to detect smaller microplastics.

In this study, toothbrush micro/nanoplastics were analyzed with Raman spectroscopy. Toothbrush
fibers are mostly made of plastics with elasticity, which can be fractured during brushing teeth. Thus
toothbrush microplastic sample was prepared by polishing in water. From IR and Raman analysis,
the main component of toothbrush microplastics was characterized as polybutylene
terephthalate(PBT). Raman imaging was successfully performed to obtain detailed microplastic
information such as particle shape and size distribution.
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Adsorption materials profiling for fine particles using
Gas Chromatograph-Mass Spectrometer

So Hee Im, Eun Ok Lee, Gyo-Beon Park, Sung-Hee Cho*

Chemical Analysis Center, Korea Research Institute of Chemical Technology (KRICT)
*Corresponding author: shc0429@krict.re.kr

Air pollution is considered one of the most pressing environmental and health issues. According

to the World Health Organization (WHO), exposure to fine particles has potentially the most
significant adverse effects on health compared to other pollutants. Although many studies have
been conducted on the composition and effect of fine particles, no profiling has been carried out
on the adsorption materials of fine particles. Therefore, in this study, to investigate adsorption
materials for fine particles, adsorption materials profiling was performed in the particulate matter
reference materials by gas chromatography-mass spectrometry. Fine particles were extracted by
ultrasonication with methanol at 45°C for 30 min through optimized extraction process and
identified by gas chromatograph-time of flight (TOF) mass spectrometer with the library database
search.
The described method was successfully applied for the extraction and detection of adsorption
materials for fine particles and could be used to evaluate and monitor future toxicity and risk
assessments. Also it may play important role to understanding probable adsorption materials of fine
particles.
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Development of Heavy Metal Removal Technology to
Recycle Waste from PCB Etching

SE Chul Hong'*, Mi Young Son', In kyeong Jung?,
In Kim?, Hyoung Wook Choi?, Tae Gwon Seo’

*Gumi Electronics & Information Technology Research Institute, 2SUNG EUN CO., Ltd
*Corresponding author: hsc0684@geri.re.kr

In the process of producing and washing the Build-up PCB(PRINTED CIRCUIT BOARD), a lot of
waste liquid is produced. Until now, the process of chemical treatment and sludge is made and
landfill, or consigned, but excessive chemical treatment, excessive use of water, sludge harmlessness,
insufficient post-treatment, landfill It is a situation that requires the efforts of the government or
the company, such as difficulty in securing. In addition, there is an urgent need to develop a
system for recycling waste liquids, which is being discarded as a way to cope with rising
environmental burdens and trade regulations linked to the environment of developed countries. If
not only the PCB etching waste liquid, but also other acidic solutions containing metal ions
generated in various industrial sites, is not only a waste of resources but also heavy metals
contained in them cause significant environmental pollution. Therefore, it is necessary to develop a
technique for purifying such a solution and recovering the metal economically. Impurities in copper
sulfate wastewater were analyzed by ICP-OES and IC. In order to be used as raw material for
domestic fertilizer, it was necessary to remove heavy metals Pb, Cd, As, Ni, and to optimize copper
concentration. Therefore, in this study, the best method for purifying and concentrating impurities in
solution using solvent extraction method and ionization method was evaluated.
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Reconstruction of historical trends of and persistent organic pollutants during
Anthopocene in the sediment core from Southern Ocean

Z2=Ef ***, Gerhard Lammel? Irene Stemmler®, O] 917 4

PEGANSIOI Y 2 EIEME,
’Max Planck Institute for Chemistry, Germany,
3Max Planck Institute for Meteorology, Germany,
R NJuREN

*Corresponding author: jt0102@rist.re.kr

It is on the debate to define and characterize the new geological era, Anthropocene. Persistent
organic pollutants (POPs) and polyaromatic hydrocarbons (PAHs) were suggested as one of the
proxies for the widespread and chronic human impact on the earth. The Southern Ocean is optimal
place to reconstruct historical trend of background concentration of POPs and PAHs, as it is remote
ocean and has been accumulating POPs and PAHs through cold-trap effect and strong biological
pump.

A 66.5cm of sediment core from the Southern Ocean was sliced into 1 ¢cm of layers, and POPs and
PAHs were analyzed in each of sliced layers. Polychlorinated biphenyls (PCBs), Organochlorine
Pesticides (DDTs, HCHs, PeCB, HCB), polybrominated biphenyls (PBDEs) were analyzed with GC-MS
(EI mode) after pretreatment of Soxhlet extraction and multi-silica glass column. 16 PAHs, 12
OPAHs, 22 NPAHs were analyzed by GC-MS (EI and CI mode) after with ultrasonic extraction and
clean-up with silica SPE cartridge. The sedimentation rates of DDTs and PCB 153 and 180 were
simulated with MPI-MCTM model, which is a multi-compartment chemistry-transport model based on
the three-dimensional coupled atmosphere-ocean general circulation model.

The historical trend of POPs and PAHs showed distinctive patterns: Most of the compounds showed
the highest concentration in the middle of the core and some compounds, such as HCB, PeCB were
slightly increased in the top core layers. The PAHs were detected in the top core layers, which were
the lowest among the reported PAHs concentrations in the global marine sediment. Interestingly,
the sedimentation fluxes of PCB 153, 180 and DDTs estimated from the sediment core
concentrations were the same scale to the similar to the global fate model, MPI-MCTM. The result
is expected to illustrate long-term trend of the background PAHs and POPs concentrations in the
Southern Ocean. It will be helpful to understand and quantify the fate of PAHs and POPs in the
global environment.
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Chiral LC-MS/MS assay to determine that gliptin is not converted to (S)-gliptin
in vivo after administered in rats and humans

Jae-Yong Lee', Yusung Choi’, Thi Ngoc Van Nguyen?, Jong-Seong Kang’,
Woongchon Mar®, Kyeong Ho Kim'*

College of Pharmacy, Kangwon National University,
’Pharmacy Faculty, Can Tho University of Medicine and Pharmacy,
3College of Pharmacy, Chungnam National University,
“College of Pharmacy, Seoul National University

*Corresponding author: kyeong@kangwon.ac.kr

The chiral inversion has been a concerned issue during the research and development of a

chiral drug. To monitor the potential chiral interconversion of gliptin to (S)-gliptin in vivo, a highly

sensitive and selective chiral LC-MS/MS assay was developed for the quantitative determination of

gliptin enantiomers in rat and human plasma. In this assay, plasma samples were extracted by solid

phase extraction (SPE). All the enantiomers were separated on an Chiralpak AD-3 column and

detected by a tandem mass spectrometer in multiple reaction monitoring mode. The method was

fully validated and successfully applied to the pre-clinical and clinical pharmacokinetic study of

gliptin drugs. No chiral inversion was observed during sample storage, sample process, analysis and

(S)-gliptins were not detected in rat and human plasma after the oral administration of gliptins. It is

concluded that gliptins do not convert to (S)-gliptin in rats and humans.
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Identification and comparison of major composition in Stauntonia hexaphlla leaves
with different growth years and seasons by HPLC-PDA-ESI-MS/MS and HPLC-ELSD

Gao DAN, Chong Woon CHO, Seo Young YANG, Young Ho KIM, Jong Seong KANG*

1College of Pharmacy, Chungnam National University, Daejeon, 34134, Korea
*Corresponding author: kangjss@cnu.ac.kr

The leaves of Stauntonia hexaphylla (SHL) is a very popular herbal medicine in Korea because it
can be used to treat rheumatic osteoporosis and other diseases. However, in recent years, due to
the inconsistency of harvesting time and growth years, the quality is uneven, which indirectly brings
some negative effects on safe clinical medication. Therefore, this study aims to identify the main
chemical composition of SHL in different growth years and harvesting seasons by high-performance
liquid chromatography (HPLC) with tandem mass spectrometric (MS/MS) detection for the quality
control of SHL. The content of main constitutions in SHL was compared by HPLC coupled with
ultraviolet detector (UV) and evaporative light scattering detection (ELSD). The results shown that
SHL was most suitable for harvesting in autumn, because the contents of various chemical
components were relatively high, and the accumulation of triterpenoids saponins were also different
in the SHL of different growth years. In addition, we also developed HPLC-ELSD coupled with
hierarchical cluster analysis ( HCA) and principle component analysis (PCA) method to discriminate
different ages of SHL using identified components. This method will be used to discriminate the
different ages of SHL.
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A new bio-analytical method for inotodiol using LC-MS/MS and its
application for pharmacokinetic study in mouse

Jin Hyeok KIM, Chong Woon CHO, Jong Seong KANG*

College of pharmacy, Chungnam National University
*Corresponding author: kangjss@cnu.ac

Many studies have already demonstrated that /nonotus obliquus and inotodiol have various
bioactivities, while their pharmacological mechanisms in the human body have not been well
defined. A bioanalytical study for pharmacokinetic and pharmacodynamic studies should be thus
required to better pharmacologically understand the mechanism. There are some reports for the
analytical method of inotodiol in I obliguus, but the bio-analytical methods have no report to
quantify inotodiol in bio-samples. Therefore, this study aims to develop of bio-analytical method for
inotodiol using LC-MS/MS and its application for pharmacokinetic study. Inotodiol in plasma samples
was treated by stepwise purification procedure with alkaline hydrolysis, liquid-liquid extraction and
solid phase extraction. Alkaline hydrolysis was performed by adding 6 M NaOH and storing for 90
min at 55 °C. Then, inotodiol was extracted with dichloromethane. Finally, inotodiol was purified by
C18 solid phase extraction cartridge. LC-MS/MS analysis was performed on C8 column (75 x 2.1
mm, 3 um) at 0.2 mL/min flow rate. The mobile phase was eluted with acetonitrile and water
(85:15) for 6 min. Inotodiol was ionized in positive mode of atmospheric pressure chemical
ionization. The precursor ion to production transition of inotodiol was m/z 425 of [M-H,O+H]*, and
its best product ion was m/z 247. The developed method was applied for pharmacokinetic study.
The mean pharmacokinetic parameters were follows : A, 0.016 min™; Ty, 49.35 min; Cpa 2582
ng/mL; CI 0.004 ng/min; AUCo+ 109500 ng*min/mL; MRTo+ 32.30 min; Vz 0.281 mL after intravenous
administration at dose of 2 mg/kg and A, 0.005 min™ Ty, 1386 min; Tma 40 min; Coa 49.56
ng/mL; AUCo: 6176 ng*min/mL; MRTo: 103.7 min; F 0450 %. In conclusion, the developed
bioanalytical method for inotodiol can be used to understand pharmacological mechanism of
inotodiol.

- 335 -



20199 = H632| TtmEAMatste| FA stary2

PF-092 [CHSIRIY 75 & BAE| W]

Discrimination of gallbladder diseases using Infrared and
Near-Infrared spectroscopy

Eunjin Jang', Hoeil Chung**

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

Bile juice, secreted in liver and stored in gallbladder (GB), plays an important role in digestion
process such as micellization of cholesterol molecule for facile absorption. Composition of bile
would be different by health condition of each person. Therefore, human bile samples would be
useful for differentiation of GB diseases. In this study, near-infrared (NIR) and infrared (IR)
spectroscopy were evaluated as a tool for identification of different GB diseases (gallstone, GB
polyp, cholecystitis and GB cancer). 10 ul of raw bile samples were dropped in hydrophobic
polytetrafluoroethylene (PTFE) to form bile droplets of consistent shape. NIR radiation illuminated in
whole area of dried sample for spectral acquisition. For more component-discernible analysis, raw
bile juice samples were pretreated with chloroform-methanol mixture to extract and separate
organic, aqueous and protein agglomerates. 3 pyL of each separated sample was dropped on
hydrophobic OTS (octadecyltetrachlorosilane)-coated Si wafer to form reproducible circular droplet
and dried for IR spectral acquisition. IR spectra of extracted bile samples were obtained by
line-mapping measurements, representative spectral features of them were examined detail. As a
result, some dissimilar spectral features of GB cancer patients were detected in NIR and IR spectra.
To evaluate discriminant potential of combined NIR and IR data, principal component analysis (PCA)
was used to reduce number of data dimension into simple distributional differences among the GB
diseases in low dimension. The poentials of both spectroscopic methods as a diagnostic tool will be
discussed.
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Simultaneous GC-MS determination of seven phthalates in total
and migrated portions of consumer product
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Phthalate acid esters are widely used as plasticizers to impart plastic flexibility in various
industrial applications. In this study, the content of seven phthalates, dibutylphthalate (DBP), benzyl
butyl phthalate (BBP), di-(2-ethylhexyl) adipate (DEHA), di-2-ethylhexyl phthalate (DEHP), di-noctyl
phthalate (DNOP), di-isononyl phthalate (DINP), and di-isodecyl phthalate (DIDP) were determined in
consumer products (shampoo, bleaching agent, disinfectant, germicide etc.) using gas
chromatography—mass spectrometry. The samples were extracted by ultrasonication with hexane for
30 min. The levels of DBP, DEHA, DEHP, and DNOP were in the ranges of 6.50-2.33, 6.42-1.97, and
10.08-17.40 ng/g, respectively. Meanwhile, DNOP, and DIDP were not detected in most of the
tested samples. These results showed that consumer products are not an important source of
phthalate exposure. However, DEHP can be released in high concentrations from some consumer
products. As a result, consumers should pay attention to DEHP when choosing consumer products.

Keywords: phthalate, consumer product, GC-MS
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Systems by UHPLC Coupled With QE
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TB-500 is a preparation of seven peptides prepared from the active site of Thymosin (4.
Thymosin B4 has tissue regeneration, anti-inflammation, and fast repair capabilities and abused by
athletes in different sports. TB-500 misuse was found in equine sports, and is known to be used
illegally in athletes.

In this study, we aimed to find out new metabolites of TB-500 peptide in various in-vitro enzyme
systems such as human kidney microsome, rat liver microsome, rat liver cytosol, rat liver S9, and
human serum. Samples collection occurred after prolonged incubation (22 HR) with enzymes and
analyzed in a full-scan mode separated by ACE C18 column using liquid chromatography coupled
with MS/MS equipment (Q-Exactive).

As the results, human kidney microsomes and human serum enzyme systems provided the most
number of metabolites, including a new metabolite. We found that 22 HR incubation of TB-500
produced N-acetylleucine (Acetyl-Leu-OH; m/z 174). Moreover, N-acetylleucine from incubation with
a plasma enzyme system produced the highest intensity in the respective chromatograms. This
result important for N-acetylleucine to become a prospective marker in cases like intravenous
TB-500 doping. We also found Acetyl-Leu-Lys-Lys-Thr-Glu (m/z 660) and Acetyl-Leu-Lys (m/z 302)
metabolites in plasma. Elsewhere Acetyl-Leu-Lys-Lys-Thr-Glu (m/z 660), Acetyl-Leu-Lys (m/z 302), and
Acetyl-Leu-Lys-Lys (m/z 430) are found in human kidney miscrosomes. Rat liver microsomes, cytosol,
and S9 enzyme produced Acetyl-Leu-Lys (m/z 302) and Acetyl-Leu-OH (m/z 174) metabolites.

Our study is for the first time to report N-acetylleucine as a metabolite of TB-500. We suggest that
N-acetylleucine detection in serum and urine can be a useful marker of detecting TB-500 abuse in
sports.
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A green analytical method was developed for rapid screening of 92 illegal adulterants (25
erectile dysfunction, 15 steroids, 7 anabolic steroids, 12 antihistamine, 12 NSAIDS, 4 diuretics, 17
weight loss) in softgel type supplements by UHPLC-Q/TOF-MS. Three green chemistry approaches
[dispersive liquid-liquid microextraction (DLLME), quick, easy, cheap, effective, rugged, and safe
(QUEChERS), and enhanced matrix removal-Lipid (EMR)-Lipid] were evaluated in terms of matrix
effect, recovery rate, precision and accuracy. Using EMR-Lipid method, recoveries ranged from
70%-120% for 68 of 92 adulterants and matrix effect was lower than 20% for all adulterants tested
in softgel. On the other hands, recoveries for QUEChERS and DLLME ranged within 70-120% for 6
and 52 compounds, respectively. Overall calibration curves for all targets were shown to be linear
within dynamic range correlation coefficient R?>0.990. Limits of detection(LOD) ranged from
0.04-15.31 ng/mL. Intra-day and inter-day variation are less than 8.24% and 14.65%, respectively. As
result, EMR-Lipid was shown to be the best cleanup approach for high-lipid softgel. For rapid
screening of a wide range of adulterants by UHPLC-Q/TOF MS, extracted common ion
chromatograms (ECICs) and neutral loss scan (NLS) using specific common ions based on MS/MS
spectra patterns were applied. Both ECICs and NLS could readily cover a wide scope of adulterants
and could be alternative to multiple ion reaction monitoring (MRM) mode. The established method
was successfully applied for wide-scope screening and confirmation of adulterants in softgel type
supplements, and will be a promise tool for high-throughput screening of various adulterants.
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Simultaneous profiling of bile acids, histidine, and histamine in gastric juice by
LC-MS/MS combined with serial derivatization for finding
biomarkers of gastric cancer
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Bile acids (BAs) are synthesized in human liver and can mediate various metabolism process
and homeostasis in the body. Their levels in gastrointestinal tract could be closely related to various
gastrointestinal diseases. In particular, imbalances of BAs can induce overexpression of histidine
decarboxylase involved in tumorigenesis. Therefore, comprehensive profiling of histamine (HIST),
histidine (His), and BAs in biological samples provides a wide knowledge to understand pathological
mechanisms of gastrointestinal diseases. However, development of analytical platform to profile HIST,
His, and BAs in biological samples should overcome several challenges such as highly different
polarities between acidic and basic targets, low physiological concentration, and high matrix
interferences of biological samples. In this study, a UHPLC-MS/MS method combined with serial
derivatization to simultaneously determine HIST, His, and 5 BAs (cholic acid, deoxycholic acid,
chenodeoxycholic acid, ursodeoxycholic acid, and lithocholic acid) in human gastric juice was
developed. In serial derivatization, benzoyl chloride (BzCl) and N,N-dimethylethylenediamine (DMED)
were used to selectively derivatize amine and carboxyl groups of analytes, respectively. After serial
derivatization, all target derivatives were determined using reversed phase C18 LC column and
positive multiple reaction monitoring (MRM) mode, with reasonable chromatographic separation and
sensitive MS detection. To accurately quantify target metabolites, 7 isotopically labeled internal
standards were used. The MS/MS spectra of DMED and Bz derivatives exhibited specific fragments
via loss of neutral molecule (dimethylamine; 45 amu) and inductive cleavage (benzoyl; m/z 105)
from protonated molecules, enabling selection of appropriate MRM transition ions for selective and
sensitive detection. The established method was successfully applied to gastric juice of patients with
chronic superficial gastritis, intestinal metaplasia, and gastric cancer. Statistical significances between
groups were estimated based on metabolic pathways of BA and histamine. There were statistical
differences in the metabolism of cholic acid (CA) into deoxycholic acid (DCA) based on the
progression of CSG into IM and gastric cancer. Hence, the progression of gastric cancer might be
related to the alterations in gut microbiome composition. This method provides reliable
quantification of HIST, His, and BAs in human gastric juice and would be helpful to find biomarkers
for gastric cancer.
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CYP enzyme inhibition by Garcinia cambogia extract and its
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Garcinia cambogia L. is a tropical species of Garcinia belonging to the plant family Clusiaceae.
G. cambogia has gained considerable attention and popularity as a medicinal food for weight loss.
Therefore, there is the possibility of drug interaction with other drugs. In this study, the inhibitory
effects of Garcinia cambogia extract on CYP enzymes in vitro were assessed. G. cambogia extract
was incubated with cytochrome P450 isozyme-specific substrates in human liver microsomes and
recombinant CYP2B6 isozyme, and the formation of the marker metabolites was measured. As a
result, G cambogia extract has significant inhibitory effects on CYP2B6 activity in a
concentration-dependent manner. Furthermore, the inhibition was potentiated following preincubation
with  NADPH, indicating that G cambogia extract is a time-dependent inhibitor of CYP2B6.
Meanwhile, hydroxycitric acid, the major bioactive ingredient of G. cambogia extract, did not exhibit
significant inhibition effects on cytochrome P450 enzyme activities. G. cambogia extract could
modulate the pharmacokinetics of CYP2B6 substrate drugs and lead to interactions with those
drugs. Therefore, caution may be required with respect to concomitant intake of dietary supplements
containing G. cambogia extract with CYP2B6 substrates.

Keywords: Garcinia cambogia, CYP, drug metabolism, herb-drug interaction
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Simultaneous determination of 19 bisphenol analogues
in 52 consumer products using UPLC-MS/MS analysis
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Bisphenol analogues (BPs) are widely used as plasticizers to impart plastic flexibility in various
industrial applications. However, BPs have been known to have a harmful effect on human health
thus monitoring and risk assessment have been extensively conducted for BPs-containing products
or environmental components. In this study, the content of 19 BPs, bisphenol A (BPA), bisphenol F
(BPF), bisphenol E (BPE), bishpenol B (BPB), bisphenol S (BPS), bisphenol C (BPC), bisphenol Z (BPZ),
bisphenol C-dichloride (BPCI2), bisphenol AP, (BPAP), bisphenol G (BPG), bisphenol AF (BPAF),
bishpenol M (BPM), bisphenol P (BPP), bisphenol FL (BPFL), bisphenol BP (BPBP), bisphenol PH
(BPPH), bisphenol TMC (BPTMC), bisphenol A diglycidyl ether (BADGE), and bisphenol F diglycidyl
ether (BFDGE) were determined in consumer products using ultra performance liquid
chromatography tandem mass-spectrometry (UPLC-MS/MS). Each sample was dissolved in 50%
methanol and extracted by liquid-liquid extraction with ethyl acetate. The analysis was carried out
by an Acquity UPLC-MS/MS sysytem with an electrospray ionization source. A C18 column was used
for the separation. The mobile phases consisted of distilled water and methanol. Mass detection was
performed in the polarity switching and multiple reaction monitoring detection was employed. The
analysis for 52 consumer products (detergents, bleaching agent etc) was conducted by developed
method. One of them, only BPS was detected at 6.15 ng/ml (below LOQ). The results demonstrated
that detergents, bleaching agent etc. are not a significant source of BPs exposure.

Keywords: Bisphenol analogues, Consumer products, UPLC-MS/MS analysis.
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Phthalic acid esters (PAEs) that have been concerned about their potential impact on human
health was used to impart flexibility to polyvinyl chloride (PVC) resins. They are present in all
environmental compartments as they are large and widely applied. During their manufacture, use
and disposal, and can be exposed to humans. For analysis of PAEs in aqueous phase, they need to
be extracted and concentrated for further analysis. The various existed extraction method of PAEs
prior to analysis are liquid-liquid extraction (LLE), solid-phase extraction (SPE), and solid-phase
microextraction (SPME). In this study, PAEs in aqueous phase were analyzed based on head space
in-needle microextraction (HS-INME) coated with multiwalled carbon nanotubes and ionic
liquid-polyaniline composite (MWCNTs@IL/PANI) followed by gas chromatography/mass spectrometry
(GC/MS). As a new method to improve the INME adsorbent properties, MWCNTs and ionic liquid
were combined and aniline was used as the monomer by electrochemical method. A total of six
PAEs were used as target compounds: dimethyl phthalate, diethyl phthalate, diallyl phthalate, dibutyl
phthalate, benzyl butyl phthalate and di(2-ethylhexyl phthalate, which are representative compounds
of PAEs. As a result, the optimum analysis conditions of HS-INME- MWCNTs@IL/PANI were
determined: percentage of MWCNTs and ionic liquid (% w/v), polymerization potential,
electrochemical deposition time, adsorbent surface length, saturation time, extraction temperature,
adsorption time and desorption time. The adsorbent synthesized at optimal condition was
characterized by Fourier Transform infrared (FT-IR) spectrophotometry and atomic force microscopy
(AFM), thermogravimetric analysis (TGA), and Brunauer-Emmett-Teller (BET). Validation of
HS-INME-MWCNTs@IL/PANI was also performed including limit of detection (LOD), limit of
quantitation (LOQ), dynamic range, recovery, and reproducibility. In conclusion, the proposed
extraction method could be efficiently performed to be utilized effectively as the solventless
extraction method for PAEs analysis.

Keywords:  Multiwalled carbon  nanotubes, Ionic liquid, In-needle  microextraction, Gas
chromatography-mass spectrometry, Phthalic acid esters
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Synthesis and Characterization of Zinc Ion Imprinted Polymer for Selective
Adsorption of Zinc Ion and Its Application

Yelin Lee, Sunyoung Bae*

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

Zinc is important for many functions in body including immune function and growth, but
excessive doses can cause a various side effects. Since zinc can be adsorbed into our body easily
from various media, selective extraction and qunatification of Zn in sample is needed. However, ion
analysis requires expensive analytical instruments and sample preparation in extreme conditions. Ion
Imprinted Polymer (IIP) draws a lot of attention because it can bind target ion selectively and has
potential to be made in many application forms. To generate selective adsorbent for Zn, ZIIP (Zinc
Ion Imprinted Polymer) was synthesized by bulk polymerization and NZIIP (Non-ZIIP) was prepared
as a control in the same condition without template. ZIIP and NZIIP were characterized by FT-IR,
SEM, and XPS to investigate ion imprinting process and formation of binding site. Adsorption
isotherm studies shows that Sigmoidal Langmuir isotherm equation was fitted well and the
maximum Zn sorption capacity on ZIIP was 92.0 mmol-g. Affinity of Zn on ZIIP was 149 dm?
mmol™? which is 3 times higher than that on NZIIP. Dithizone was used as an indicator for
colorimetric determination of Zn using UV-vis spectrometer. For this application, ZIIP was mixed with
Molecularly Imprinted Polymer (MIP) which target molecule is 5-hydroxymethylfurfural (FIP). This
Hybrid Imprinted Polymer (HIP) can adsorb Zn and 5-HMF selectively and simultaneously in one
pot. 5-HMF is main quality index of honey, because it exists high level in old and mis-stored
honey. Also, metal ions such as Zn, Mg, Mn present in honey been reported to increase 5-HMF
formation. 5-HMF is considered as probably carcinogenic to humans or might be metabolized by
humans to potentially carcinogenic compounds. The extraction conditions were optimized and
adsorption  features of HIP were identified wusing UV-vis spectrometer and Liquid
chromatograph-Mass spectrometer (LC-MS).

Keyword: Ion imprinted polymer, Zinc, 5-Hydroxymethylfurfural, Honey, Liquid chromatography
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Feminine washes are using for washing women's vulva. It is composed with water, preservatives,
surfactants, and pH adjustments. Although, feminine washes's consumption are increasing, its
research and analysis are insufficient. In feminine washes, for cleansing and foaming, ionic and
non-ionic surfactants are used as mixture form. In this study, simultaneous analysis was developed
for nine surfactants (four ionic, five non-ionic) including alkyl polyglucoside (APGs) and analysis was
performed by ultra-high  performance liquid chromatography-electrospray ionization/mass
spectrometry (UHPLC-ESI/MS) with multiple reaction monitoring (MRM). The method validation was
performed with linearity, accuracy, precision, detection limit and quantification limit, according to the
ICH guidelines. The developed method was applied to thirty-one feminine washes. As a result, in
positive ion mode, cocamidopropyl betaine, cocamide diethanolamine, sodium lauroyl glutamate,
alkyl polyglucosides, and triethanolamine were well determined while anionic surfactants were well
determined such like sodium dodecyl sulfate, sodium laureth sulfate, sodium lauroyl glutamate, and
disodium laureth sulfosuccinate in negative ion mode. All used surfactants collected from domestic
market and identified with Furier-transform infrared spectrometer (FT-IR) and 'H, *C nuclear
magnetic resonance (NMR). The developed method would be applicable for various types of
cleansing products such as feminine washes, shampoos, or detergents.

Key words: ionic surfactants, non-ionic surfactants, feminine wash, alkyl polyglucosides, personal care
products
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Exosomes are 30 to 100 nm-sized vesicles commonly found in biological fluids as a result of a
secretion process involving endosomes and multivesicular bodies, thus might potentially carry many
cell components and play an important role in intercellular communication. In this research,
matrix-assisted laser desorption/ionization combined with Fourier-transform ion cyclotron resonance
mass spectrometry (MALDI-FTICR-MS) is applied for analyzing potential protein markers of
exosomes. The exosomes were enriched from human serum using multiple cycles of centrifugation,
and the protein lysis were analyzed by MALDI-FTICR-MS to study the protein expression in the low
m/z region (1,000 - 20,000). Identification of the observed intact protein peaks were performed
through database search using Tagldent tool on the ExPASy server and isotopic pattern simulations.
This process revealed the dominant expression of Platelet Factor 4 (PLF4) at ~m/z 7766, which
corresponds to a PLF4 chain peptide with the elemental composition of CsaHs77NgO101S4". In
conclusion, we confirmed that MALDI-MS is suitable as an alternative exosomes detection method,
serving as a valuable confirmation tool, thus greatly decreasing the time and workload associated
with exosomes identification.
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Polyphenols are phytochemicals that exist in grapes and are beneficial to human health. In this
study, resveratrol, oxyresveratrol and piceatannol in wine were extracted by deep eutectic solvent
based on dispersive liquid-liquid microextraction (DES-DLLME), and a method for quantification these
polyphenols using high performance piquid chromatograph - UV/Vis (HPLC-UV/Vis) was established.
Several parameters for sample extraction, clean-up and concentration were optimized and verified by
Central Composite Design (CCD) using Design Expert 11. The optimized sample preparation
parameters are as follows: type and ratio of DES as extraction solvent, methyltributylammonium
chloride / decanoic acid(1:3 molar ratio); type and volume of basic solvent, KHCO; and 1.3 ml;
volume of acetic, anhydride, 250 uL; time of derivatization, 5min; type of dispersive solvent,
methanol; ratio of extraction and dispersive solvent, 1:5.5; and salt 1.0 g. Chromatographic
separation with HPLC/UV-vis was performed using Agilent HPLC 1100 series, ACME Cyz (4.6mm id x
150 mm length, 5 pm particle size) column and gradient elution mode using water and 70%
methanol. From the established extraction and HPLC-UV conditions, the limit of detection (LOD) and
limit of quantitation (LOQ) of three analytes in the spiked sample were 1.69 — 2.53 ug/L and 5.64 —
842 ug/L, respectively. Recovery studies were performed at low, medium and high concentration
range in calibration curve, and accuracy and precision in working range were 95.05 - 107.95 % and
132 - 6.67 RSD %, respectively. The calibration curves for the quantitative analysis were obtained
the concentration range of 56 — 56.4 ug/L, 83 — 826 ug/L and 84 — 84.2 pg/L with correlation
coefficient(r’) from 0.9947 to 0.9967, respectively. The proposed method was applied to the
determination of polyphenols in wine samples.
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The atmospheric PMjy; and PM,s samples were collected at Gosan site of Jeju Island, which is
one of the background sites of korea, during 2016-2018. Their ionic species were analyzed in order
to examine the chemical composition and pollution characteristics in relation to the different
meteorological phenomena. The average mass concentrations of PMi; and PM,s were 27.8+20.2 and
14.3+12.6 pg/m’, respectively, during the study period. Concentrations of the secondary pollutants
such as nss-SO,%, NOs, and NHs* were 5.88, 3.41, 2.53 ug/m’ for PMyo, and 4.81, 1.22, 2.03 ug/m?
for PMys, respectively. Composition ratios of the secondary pollutants (NH4*, nss-SO,%, NOs), marine
species (Na*, CI, Mg?*") and soil source (nss-Ca’*) were 75.3%, 20.2%, and 1.9% in PMy, particls.
Meanwhile, those of PM,s were 89.0%, 7.9%, and 0.5%, respectively. From the study of particle size
distributions, the concentration ratios of PM,s/PMyy for nss-SOs> and NH;* were 0,82, 0.80,
respectively, indicating that those species were existed mainly in PM,s aerosols. On the other hand,
NO;, Na*, CI" and nss-Ca’* were rich in PMj, aerosols. During the Asian dust periods, the
concentrations of nss-Ca’* and NOs™ increased highly as 8.09 and 2.67 times in PMyy, and 5.26 and
1.35 times in PMys, respectively, compared to non-event days. For the haze days, concentrations of
the secondary air pollutants were increased 24~3.8 and 2.3~6.1 times in PMj, and PMys,
respectively. For the Mist event days, concentrations of the secondary air pollutants were increased
25~34 and 2.6~6.0 times in PMjy and PM,s, respectively. Furthermore, the remarkable increase of
NO;™ concentration was observed in PM,s during haze days. Based on the neutralization factors, the
fine particulate matters were acidified mostly by sulfuric and nitric acids, and neutralized relatively
by calcium carbonate in PM;y particles and ammonia in PM,s particles. The clustered back trajectory
analysis indicated that the major ionic concentrations of PMj, and PM,s comparatively increased
when the air mass moved from China continent and the Korea Peninsula.
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Good water is a vital factor in maintaining life, which is directly linked to human health and
quality of life. Therefore, people induce to drink "good water" like spring water. However, no
technology has been developed that can scientifically prove what "good water" contains. Therefore,
it is very important to develop the technology to analyze the water we drink. The present study
was conducted to obtain information on the distribution and characteristics of each region by
analysis of Natural Organic Matter (NOM) present in Korean spring water and hot spring water
samples. After dividing the “good water” samples into spring water, hot spring water and ground
water, the preparation was performed to remove salt and other matrix in the sample by solid phase
extraction (SPE) column. The spring water was analyzed by 15T FT-ICR-MS after SPE preparation and
divided into 6 areas, and the hot spring water was divided into 9 areas. Experimental results can be
traced by comparing the O / C and H / C ratios in the Van Krevelen diagram obtained from 15T
FT-ICR-MS. According to the ratio, the ingredients were classified into five types (CHO, CHON,
CHOS, CHONS, etc) Anticipated analysis results were divided into AF (Aromatic formula), Condensed
aromatic structure (CAS), Lignin (Lignin/CRAM), Protein, Carbohydrate, Lipid, Unsatated hydrocarbon
(Unsaturated hydrocarbon), and Tannin. As a result of the spring water analysis, lignin (%) was the
highest in almost all samples and CHOS type protein molecules were identified in 9 samples. In
contrast, as a result of the hot spring water analysis, the whole components were distributed in all
zones in each region. These results will help to characterize regional NOM in “good water” and to
develop scientific analytical techniques for evaluating "good water”.
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g Uy EdEMHOZ =HO0| 27t I CHHSIH AFEE 4= QL. DNPH-HPLC/DAD EAMBio 2 A|§
wakls 0FZ8H 9 & W SLHO0|ESE 24¢t 21t 3.2 mg/kg ~ 93.2 mg/kg B2 SEEAR 3 F
Of QFFM7IE 20 mg/kgs Z=DHSHRALE. EHH 2T 2= FES0| FMOI0M £F %7POP71'—, =2

S|
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Characterization of particle size of sample by line-mapping based
spatially offset Raman scattering

Sang hoon Cho?, Si Won Song? Hyung Min Kim? and Hoeil Chung™*

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

In SORS (Spatially Offset Raman Scttering) measurement, the position of Raman photon
collection is away from that of laser excitation. When SORS line-mapping is performed along a
packed powder sample, the peak intensities of powder sample in a series of the mapped spectra
expect to decrease as offset distance becomes longer. Meanwhile, the distribution of Raman
photons becomes broader with the increase of particle size, as the mean free path of laser
photons, the average photon travel distance between consecutive scattering, is longer as previously
studied. Therefore, the intensity decrease in line-mapping expected to be steeper when size of
particles in a packing is larger, thereby related with sample particle size.  For the study,
polyethylene (PE) powders in different sizes (75-100, 100-150, 150-200 and 200-300 micron) were
prepared and PE powders with densities of 0.92 and 0.94 g/cm® were evaluated. The slopes in the
decrease of peak intensity were examined in relation with the particle size as well as PE density.
The overall results wil be discussed.
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Preparation and characterization of silver-coated silica nanoparticle for application to
antibacterial window-screen

Youngmin Jeon, Dongsup Song, Meiyu Zhang, Woonjung Kim and Seungho Lee*

'Chemtree Co. Ltd. Research Center, Daejeon 34054, Republic of Korea
’Department of Chemistry, Hannam University, Daejeon 34054, Republic of Korea
e-mail: slee@hnu.kr, TEL +82-42-629-8822, Fax +82-42-629-8811

Fine dust in the air carries various environmental pollutants, including viruses, causing various
diseases in humans. This requires the development of face masks or window-screens that have
anti-bacterial properties.

Silver is known to be highly antibacterial and is added as an anti-bacterial agent to many equipment
and consumer goods. The goal of this study is to develop an efficient method for silver-treatment
on window-screens to add antibacterial property to commercially available window-screens.

Silica nanoparticles are widely used in a variety of industries, including ceramics, chromatography,
catalysis, and chemical mechanical polishing. Two of important factors in the synthesis of silica
nanoparticles are: (a) the shape and broadness of the particle size distribution and (b) the reproducibility
of the particle size. Dynamic light scattering (DLS) and sedimentation field-flow fractionation (SAFFF)
measurements showed the size distributions of the silica nanoparticles synthesized in this study
were relatively narrow and reproducible. Effects of the particle size and its distribution of silica
nanoparticles on the silver content (and thus the antibacterial activity) were examined.

First, a diazonium salt was synthesized and applied on a window-screen for the first step of the
surface-treatment the window-screen. Then silver was loaded on the window-screen by complexation
reaction. The silver content of the window-screens was measured using ICP-MS and SEM-EDS.

The antimicrobial activity increased as the silver content increased. It is noted that loading of
silica nanoparticles before loading silver resulted in higher silver content, and thus higher antibacterial
efficiency of the window-screens tested in this study. As the size of the silica nanoparticles increases,
the silver content increases and thus the antimicrobial activity of the window-screen increases.

When mixed with the silica-treated window-screen, all the bacteria were dead after 1 hour,
whereas the bacteria were alive even after 3 hours with the same type of the window-screen that
was not silica-treated.
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PT-085
PT-031
PT-032
PT-033
PT-085
PT-036
PT-029
SYMVI-04
PT-060
PT-061
PF-020
PF-021
PF-007
PT-097
PT-037
PT-038
PT-039
PT-095
PT-085
PF-066
PF-082
PT-005
PF-065
SYMV -05

PT-048
GI-07

PT-098
PF-095
GII-03
PF-101
PT-060
PT-061
PT-105
PT-106
PT-107
PT-083
PT-084
GII-09
PF-107

Hyung Seon Shin
Hyung Sil Moon
Hyung-Jin Park
Hyung-soo Kim
Hyung-Woo Jee
Hyung-Woo Jee
Hyun-Hee Lim
Hyun-Hee Lim
Hyunjeong Cho
Hyunjeong Cho
Hyunjeong Cho
Hyunjung Lee
Hyun-Mee Park
Hyun-Mee Park
Hyun-Soo Kim
Hyun-Woo Cho
Hyun-Woo Cho

|
llyoung Ahn
In Kim
In kyeong Jung

In Seon Kim
In Sook CHO
In Sook CHO
Insook Rhee
In Suk Woo
In Suk Woo
In-Chul Song

Irene Stemmler

J

Ja Youl Yang

Ja Youl Yang

Jae Hee Hyun

Jae Hyun Kim

Jae | Kim

Jae Jeong Ryoo

Jaehak Jung

Jae-Hwan Lee

PF-040
PT-028
PF-021
PT-028
PT-005
PF-065
PT-064
PF-064
PT-037
PT-038
PT-039
PF-012
SYMIV-04
PF-048
PT-091
GII-05
PF-103

PT-036
PF-082
PF-082
PT-034
PT-099
PT-100
PF-008
PT-083
PT-084
PT-073
PF-086

GII-03
PF-101
PT-034
PT-027
PT-034
PF-013
PIII-04
PF-013



Jae-Min OH
Jae-Min OH
Jaeseon Lee
Jaesun Lee
Jaeyeong Choi
Jaeyeong Choi
Jae-Yong Lee
Jae-Yong Lee
Jalaludin Igbal
Jang Duck Choi
Jangjae Lee
Jangjae Lee
Jangjae Lee
Je Man Park
Jee-yeon Lee
Jeong Hoon Park
Jeong Hoon Park
Jeong In Seo
Jeong In Seo
Jeong-Hyun Kim
Jeongmi Lee
Jeongmi Lee
Jeongmi Lee
Jeongsook Lee
Jeuk Min
Jewuk Min
JhanisGonzalez
Ji Eun Jung
Ji Eun Jung
Ji Eun Jung
Ji Eun Oh
Ji Eun Oh
Ji Hye Han
Ji Hye Lee
Ji Hyun Lee
Jian Lee
Ji-Hye Lee
Ji-Hye Shin
Jihye Yang
Jihyun Shin
Jimin Oh
Jin Hyeok KIM
Jin Hyeok KIM
Jin Ju Jeong
Jin Sook Lee

JINDANORRASET BUNTHARIKA

PT-065
PT-067
PT-096
PT-004
PT-002
PT-066

GI-01
PF-089
PF-033
PT-026
PT-002
PT-003
PT-065
PF-018

SYMIV-04

GI-10
PF-098

GI-05
PF-093
PT-041

SYMVI-03
PT-103
PT-104
PT-088
PF-021
PT-061
PF-035
GII-03
PF-046
PF-101

GI-10
PF-098
PT-027
PT-042
PT-027
PT-025
PT-041
PT-036

SYMIV-04
PT-086
PF-008

GI-03
PF-091
PF-017
PT-082
PT-005

Jindanorraset Buntharika

Jinhee Um
Jinhee Um
Jinmi Jung
Jinmi Jung
Jin-sook Lee
Jin-Wook Kwon
Jin-young Kim
Jisoo Ban
Ji-Sook Min
Ji-Sook Min
Jisu Hur
Jisu Hur
Jisu Park
Jiwon Shin
Ji-Youn Lee
Ji-Youn Lee
Ji-Youn Lee
Ji-Young Moon
Ji-Yun Han
Jong Seong KANG
Jong Seong KANG
Jong Seong KANG
Jong Seong Kang
Jong Seong KANG
Jong Seong KANG
Jong Seong KANG
Jong Suk Lee
Jong Suk Lee
Jong Yoo
Jongki Hong
Jongki Hong
Jongki Hong
Jongki Hong
Jongki Hong
Jongki Hong
Jongki Hong
Jong-Seong Kang
Jong-Seong Kang
Jongsung Noh
Jongsung Noh
Joo Hee Chung
Joonhee Lee
Joonki Song
Ju Young Lee
Juan Carlos Guerrero
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PF-065
GI-08
PF-096
GII-03
PF-101
PT-011
PT-025
PT-028
PT-004
GII-03
PF-101
GI-07
PF-095
PT-049
SYMVI-01
PT-105
PT-106
PT-107
PT-042
PT-073
sarz
GI-02
Gl-03
PT-099
PT-100
PF-090
PF-091
PT-087
PF-043
PF-035
GI-07
GI-08
PT-091
PT-098
PF-012
PF-095
PF-096
GI-01
PF-089
GII-05
PF-103
PF-075
SYM I -04
PT-004
PF-018
PF-035

Ju-Hun Park
Jun Ho Cha
Jun Ho Shin
Jun Hyung Kim
Jun Hyung Kim
Jun Sang Yu
Jun Sang Yu
Jun Sang Yu
Jun Sang Yu
Jun Sik Lee
Jung Hee Kim
Jung Ju Seo
Junghyuck Suh
Junghyuck Suh
Jung-Min Song
Jung-Min Song
Junhyun Shin
Junseong Park
Junyoung Lee

K

Kangbong Lee
Ke Li
Ke Li

Keum Hee Hwang
Keum Hee Hwang
Keunbae Park
Keunbae Park

Khandoker Asiqur Rahamat
Khandoker Asiqur Rahaman

Khandoker Asiqur Rahaman

Khilola Nazrullaeva
Ki Soo Lee
Ki-Hyun Kim
Ki-Jung Paeng
Ki-Jung Paeng
Kim Ae Jung
KIM AREUM
Kun Cho
Kun Cho
Kun Cho
Kwangsik Lee
Kwangsik Lee
Kyeong Ho Kim
Kyeong Ho Kim
Kyeong Ho Kim

PT-017
PT-003
PT-087
PT-083
PT-084

GI-05

GI-09
PF-093
PF-097
PF-043

SYMIV-04
PF-040
PT-029
PT-030
GII-06
PF-104
PT-036
PT-060
PT-049

PF-047
PT-103
PT-104
PT-031
PT-032
PT-103
PT-104
GI-06
PT-089
PF-094
PT-101
PF-048
SP-04
PT-005
PF-065
PT-087
PF-072
GII-07
PF-075
PF-105
GII-07
PF-105
GI-01
PT-091
PF-089



Kyeong Wook Kim
Kyong Eun Yu
Kyoung-Min Kim
Kyoung-Min Kim
Kyoung-Moon Han
Kyoungsoon Jang
Kyoungsoon Jang
Kyung Mi Hwang
Kyung Mi Hwang
Kyung Tae KIM
Kyung Wuk Park
Kyunghun Son
Kyunghun Son
Kyung-Wuk Park

L
Lars Nilsson
Li Wei Zheng

M

Maftuna Shamshiddinova

Maftuna Shamshiddinova

Man Jeong Paik
Man Jeong Paik
Man-Jeong Paik
Man-Jeong Paik
Man-Jeong Paik
Mee Kyung Kim
Meiyu Zhang
Meiyu Zhang
Meiyu Zhang
Meiyu Zhang
Meiyu Zhang
Mi-jung Ji
Mi Ok Kim
Mi Suk Seo
Mi Young Son
Mia Kwon
Min Hui Kim
Min Ji Ye

PT-034
PF-073
GII-03
PF-101
PT-086
GII-07
PF-105
PT-031
PT-032
PT-100
PT-060
PT-085
PT-086
PF-021

PT-066
SYMIV-03

PT-101
PT-102
PF-019
PF-021
PT-060
PT-061
PF-020
PT-036
PT-002
PT-003
PT-065
PT-066
PT-067
PF-048
PT-036
PT-051
PF-082
PT-069
PT-026
PT-033

Min Ju Kim
Min Su Shin
Min Sun Choi
Min Sun Choi
Min Sun Choi
Min Sun Choi
Min Sun Choi
Min-hee Jo
Min-Ho Kim
Minju Kim
Minyeong Kim
Miyoung Yoo
Mohamed R. ElImasry
Moongi Ji
Moongi Ji
Moongi Ji
Moongi Ji
Moosang Kim
Myeong Kuk Shim
Myung Hee Kang

N
Nam Sook Kim
Nam Yee Kim

Nam Yee Kim

(0)
Oh-Seung Kwon
Oh-Seung Kwon
Oh-Seung Kwon
Ok Rim Park
Ok-Nam Bae

Q
Qi Yuan

R
Rheeda Lee
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PT-037
PT-026
SYMVI-04
GI-09
GI-10
PF-097
PF-098
PT-011
PT-091
PT-039
SYMVI-01
PT-048
PF-016
PT-061
PF-019
PF-020
PF-021
PT-088
PT-087
PT-036

PT-027
GII-03
PF-101

GI-06
PT-089
PF-094
PT-027

SYMVI-01

SP-01

PT-086

S
Salah M. Tawfik
Salah M. Tawfik
Sam Pin Lee
Sang Beom Han
Sang Beom Han
Sang Beom Han
Sang Ho Nam
Sang hoon Cho
Sang hoon Cho
Sang Jung Lee
Sang Mi Lee
Sanghwa Hyun
Sang-myeong Park
Sangseop Kim
Sang-Yong Jung
Sang-Yong Jung
Sehyun Kim
Seo Young YANG
Seo Young Yang
Seo Young YANG
Seo-Hyun Lim
Seok-Ki Lee
Seon Hwa Lee
Seong Ho Kang
Seong Hun Lee
Seongho Lee
Seungho Lee
Seong-Hun Lee
Seong-Hun Lee
Seoyeon Park
Seoyeon Park
Seoyeon Park
Seulgi Kang
Seulgi Kang
Seulgi Kang
Seung-A Jeong
Seunghee Kim
Seunghee Ryu

Seungho Lee

PF-015
PF-016
PT-048
PT-105
PT-106
PT-107
PT-001
GII-09
PF-107
PF-010

SYMIV-03
PF-054
PT-086
PT-086
PT-065
PT-067
PF-006

GI-02
PT-100
PF-090
PT-017

PII-04
PT-001
PF-019
PT-040
PT-002
PF-073
PT-041
PT-042
PT-105
PT-107
PT-106

SYMVI-03
PT-103
PT-104
PT-025
PT-048
PT-088
PT-003



Seungho Lee
Seungho Lee
Seungho Lee
Seungho Lee
Seung-Hoon Baek
Seunghoon Song
Seunghoon Song
Seung-Won Jeong
Seung-Woon Myung
Seung-Woon Myung
Shaherin Basith
Shokhid Gulyamov
Shokhid Gulyamov
Shun-cheng Lee
Si Won Song
Si Won Song
So Hee Im
So Yang Kim
So Young Chun
So young Won
Sohee Hwang
Songhie An
Songjin Oh
Songjin Oh
Soo Jin Bang
Soo Jung Hu
Soo Jung Hu
Soo Jung Hu
Soo-A Cho
Soo-Hyun Lee
Sook-Young Park
Sook-Young Park
Soon Ho Lee
Soon-Kil Cho
Soon-Kil Cho
Sooyeon Choi
Sooyeon Choi
Soyoung Ahn
Soyoung Ahn
Soyoung Kim
Su Hyeon Lee
Su Hyeon Lee
Su Hyun Ahn
Subin Choi
Subin Choi
Suel Hye Hur

PT-065
PT-066
PT-067
PF-072

SYMVI-01
GII-05
PF-103
PT-091
GII-05
PF-103
PF-019
PT-101
PT-102

SP-01
GII-09
PF-107
PF-081
PF-040
PT-025
PT-034
PT-096
PT-069
PT-060
PF-021
PT-033
PT-031
PT-032
PT-033
PF-066
PF-048
GII-06
PF-104
PT-034
PT-038
PT-039
PF-072
PF-073
GII-01
PF-099
PT-049
GII-03
PF-101
PT-073
PT-061
PF-021
PT-040

Suel hye Hur
Suel-hye Hur
Sujin Yoon
Suk Youn Son
Sumin Lee
Sumin Lee
Sumin Seo
Sumin Seo
Sumin Seo
Sung Won Kwon
Sung-Hee Cho
Sung-Hee Cho
Sung-Hyun Jeon
Sung-Hyun Jeon
Sung-Hyun Jeon
Sung-Tae Yee
Sun-gil Cho
Sunhye Hwang
Sun-Ju Hwang
Sunyoung Bae
Sunyoung Bae
Sunyoung Bae
Sunyoung Bae
Sunyoung Bae
Sunyoung Bae
Sunyoung Bae
Sunyoung Bae
Suresh Kumar Chakkarapani
Suun Kim
Syed Wasim Sardar

-
Tae Eun Kim
Tae Gwon Seo
Tae Hwan Shin
Tae Hwan Shin
Tae Kon Kim
Tae Kyu Ku
Tae Seung Kim
Tae-Sung Bae
Tae-Eun Kim
Taekyu Ku
Thi Ngoc Van Nguyen
Thi Ngoc Van Nguyen
Thi Phuong Duyen VU
Thi Puong Duyen VU
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PT-042
PT-041
PF-047
PF-048
PF-009
PF-080
PT-105
PT-106
PT-107
SYMVI-03
PF-081
PF-082
PT-105
PT-106
PT-107
PF-020
PT-037
PT-048
PT-073
GII-01
GII-02
GII-03
PF-006
PF-007
PF-099
PF-100
PF-101
PF-019
PT-088
PF-068

PT-047
PF-082
PF-019
PF-020
PT-094
PT-097
PF-052
PF-040
PT-046
PT-095
GI-01
PF-089
PT-099
PT-100

Thi-Anh-Tuyet Le
Thomas D. Lee
Thu Thi Hoai Mai
Thu Thi Hoai Mai
Thuy-Vy Pham

\'
Vanessa Cardenas
VU THI HOANG VAN

w
Wang Da
Won Hee Choi
Won Hee Choi
Won-Bo Cho
Won-Ho In
Wonhoe Koo
Wonhoe Koo
Wonhyun Hwang
Wonhyun Hwang
Won-Hyung Kim
Won-Hyung Kim
Wonjae Lee
Wonwoong Lee
Wonwoong Lee
Wonwoong Lee
Wonwoong Lee
Won-Yong LEE
Won-Yong Lee
Won-Yong Lee
Woo Jin Cho
Woo Jung Kim
Woo Jung Kim
Woo Seong Kim
Woo-Jae Lee
Woon Jung Kim
Woongchon Mar
Woongchon Mar
Woonjung Kim
Woonjung Kim
Woonjung Kim
Woonjung Kim
Woonjung Kim
Woo-Yong Park
Woo-Yong Park

PT-091
SYMYV -05
PT-062
PF-068
PT-091

PF-046
PF-063

PT-065
PT-031
PT-032
PF-066
PT-017
GII-05
PF-103
PT-080
PT-081
GII-06
PF-104
PT-061
GI-08
PT-098
PF-012
PF-096
PF-009
PF-010
PF-011
PT-034
PT-087
PF-043
PT-034
PT-069
PT-097
GI-01
PF-089
PT-004
PT-095
PT-096
PF-072
PF-073
GII-03
PF-101



X

Xuan-Lan Mai

Yan Jin
Yan jin
Yan Jin
Yan Tan
Yecheol Rho
Ye-Geon Choi
Yelin Lee
Yelin Lee
Yelin Lee
Yeojin Jung
Yeongsuk Yoo
Yeongsuk Yoo
Yeonsook Lee
Yeon-sook Lee
Yeoreum Lee
Yeoreum Lee
Yeoreum Lee
Ye-Yeong Kim
Ye-Yeong Kim
Ye-Yeong Kim
Yong Kyu Choi
Yong-Ill Lee
Yong-Illl Lee
Yong-Moon Lee
Yong-Moon Lee
Yookyung Jung
Yookyung Jung
Yoon Ji Yang
Yoonmi Choi
Yooyoung Jung
You Kyung Kim
You Kyung Kim
Young Ho KIM
Young Ho Kim
Young Ho Kim
Young Ho KIM

PT-091

SYMVI-03
PT-103
PT-104

SP-01
PF-080
PF-013
GII-02
PF-007
PF-100
PF-008
GII-07
PF-105
PT-082
PT-011
PT-105
PT-106
PT-107
PT-105
PT-106
PT-107
PT-085
PF-015
PF-016
PT-101
PT-102
PT-029
PT-030
PT-027
PF-054
PT-036
PT-083
PT-084

GI-02
PT-099
PT-100
PF-090

Young Mi Lee
Young Seok Ji
Young Seok Ji
Young Seok Ji
Young Seok Ji
Young Seok Ji
Youngae Jung
Youngbae Kim
Youngbae Kim
Youngbae Kim
Youngbae Kim
Young-Hoon Jo
Young-Jin Son
Young-Suk Kim
Youngsun Lee
Yu Jin Lee
Yulia Hong
Yun A Jeong

Yun Gyeom Choi

Yun Gyong Ahn
Yunhee Kim
Yun-Ho Hwang
Yunji Choi
Yunji Choi
Yunsik Nam
Yunyeol Lee
Yunyeol Lee
Yun-Yeol Lee
Yusung Choi
Yusung Choi
Zhuozhi Zhang
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PT-034
SYMVI-04
GI-09
GI-10
PF-097
PF-098
SYMIV-03
PT-060
PT-061
PF-020
PF-021
PT-069
PF-020
SYMIV-03
SYMIV-04
PF-017
PF-035
PF-017
PT-085
PF-075
PT-088
PF-020
GII-07
PF-105
PF-047
PT-046
PT-047
PT-048
GI-01
PF-089
SP-01
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01.09
01.10
01.24
01.25
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20198 = ¢! - X|= oz
(2019.01.01. ~ 2019.10.31)

T | =
M It 5 = oH(H) N 3 5 = oH(H)
1. $|H| 8,046,870 | 1. O|A}3| 2%H| 6,348,100
JN OIS H|(LHH 3,848,358 =HEH| 4,708,100
&) 1,608,522 DEH| 1,640,000
A 23| H| 199,230
Che|  3|H]| 1,195,380 | 2. Qg SEH| 5,549,770
ZAMB|H| 1,195,380 SHE | 4,583,270
WEH| 966,500
2. &3|%| 18,775,457 | 3. &3|X| 20,575,842
=) 11,840,000 SH3| K| EhZH| 7,181,900
D=y 4,025,480 B3| K| ghaH| 1,732,830
MEAZ 2,909,977 HZX 29| 11,661,112
3. star)3) 189,513,752 | 4. sr&Ll3) 94,875,662
=7 3 70,036,162 =A =t 47,421,320
=7 st 36,891,593 =7 st 2,765,860
2019 APIA 42,533,597 2019 APIA 9,035,412
2019 CJK 40,052,400 2019 CJK 35,653,070
5. AFELZ2|H| & 7|E} 59,734,154
4. }= XY 2,800,000 o Ol EHHY 573,490
2y SO 2,800,000 APR2E & ZTH| 1,619,515
20 2 M02 21,027,620
M3l g9l mAAER 568,623
5. 7|E} 12,036,785 olH =22 37,000
O|Rt4=¢ 1,529,455 AFRAL 32| H| 1,736,190
Nz g=22 507,330 N2AF 7| &t 2 2,640,000
O LRHH| TFA| 10,000,000 S AA3|H| 1,500,000
7I27| Atz & S4lH| 109,630
ol S| 357,240
6. MHE o|¥Z 210,538,227 WE gl ZEH| 1,141,780
HEg 100,000,000 O ARHH| b 5,121,600
QlEER; 10,538,227 FIEAL ME B ZAH| 30,000
O|LJA|A Slztz|H]| 220,000
2020 APCE & CECE 14,353,919
2018 1t= x| Y2 HiE2 2,329,547
HPLC LEZa x|2 1,000,000
SH0|X| 3= g SX|E24 5,368,000
6. M| 2 9,893,860
XHARA| 425,600
BN 7,161,180
Ol A| 180,660
FRIM(RE 2D 80,420
AT HEZ(7|BHEED 2,046,000
7. FHOH 244,733,703
MElF 150,000,000
Qlxa EX} 94,733,703
st Al 441,711,091 st A 441,711,091

ZE Troi W 244,733,703
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2020'3 = Of £H(2H)

(2020.01.01. ~ 2020.12.31)

T o x| =
N oot = = o (&) N o3t = of (3)

. 3 H| 11,200,000 | 1. O[A}S| I 22l 2%FH| 11,000,000
7Hel 3| 8,000,000 SHEH| 8,000,000
TS| | 500,000 DEH| 3,000,000

CHHl 2] 1,200,000

ZAl - 3|H| 1,500,000
83| x| 50,000,000 (2. &t3|X| 36,500,000
=) 40,000,000 SHS| K| Eh7HH| 18,000,000
=9 AxE 8,000,000 85| K| gk H| 3,500,000
NAHZ 2,000,000 HE 2G| 15,000,000
. St 3 240,700,000 [3. &3] 190,000,000
=7 sty 60,000,000 =5t 40,000,000
T ko 60,700,000 =7 5t3| 50,000,000
2020 APCE & CECE 120,000,000 2020 APCE & CECE 100,000,000
. IS XS 10,700,000 |4. AFR22|H| 8! 7|E} 39,624,000
2L kK| 7,200,000 om gl Efyy 1,000,000
2L sl 3,500,000 AFREE & ZH| 2,500,000
20 g9 Mol 25,272,000
M3} Ol WA A2E 650,000
olH 242 100,000
AFEAL 23| H| 2,300,000
. 7|Et+¢d 700,000 MEA 7|At 2 3,000,000
O|Xt£=¢ 700,000 S 3| 1,500,000
FIE7| o =2 132,000
gHel S7|H]| 400,000
WEH| 9 ZEHH| 1,500,000
. H7|dE o2 200,000,000 FIE7| HE HZAH| 50,000
Nz 150,000,000 O|L|A|A Azt2[H| 220,000
oga 50,000,000 slsh 9l ax7| 500,000
Ofl 5] H| 500,000

504 2
THAFA| 6,100,000
Ol A| 400,000
BIHA| 500,000
KA EKZOIA| 3,000,000
AT B Z (7|2 2 200,000
2,000,000
6. X{HE 0f&3(2020)

ez 230,076,000
o= 150,000,000
80,076,000
st A 513,300,000 st A 513,300,000
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