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—_— e NS — — O
B 10 12 4 18 1|8 ™ & 10 12 14 9
Time (min) Time (min)
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Q7 &Y U 29 55 27 (a) 0.6 M, (b) 1.0M, (¢) 1.5M % (d) 2.0 MZ
5104 A2+ Lol A4A3H X2 AL o} B 2| A0 FAFMALEDIA(SEM) AFZL o}
2 MR st 1N X23E £5A0|E, 1 M; PEG, 5%10° M; OfMELL
2M. (@2 (He 1 MXzas £5A01E, 1M E 6X108MPEG Y 2 M

OMENS BtRet £ U2 A2 Rir2|AE CHE Hi2|A B2 SEM AL

) A i
|||| TH J\ fi e Nl reas i s
| | [ ”l
|G\ V| O | W 1§
?‘H"I !rl|| f ,r' 'nL Jirll f
IIJI |I oo Jfl W ",Illm'. J' kmm J I.III |III o
B . Wi oM (I

(2% 8) CODMPCZM ZHo|AM 225t of5) 74| 7to|Z stetEe| M7|I=0tE T
Z74 : 2™, HE 75 #m, 20| 35cm(Z2|A Z0| 25 cm); 0S4, 50/50
(v/v), ACN/phosphate buffer(50 mM, pH 4.4); 2l7p&et 10

kV; 2%, 25 C; ¢, 15 kV, b's; 4%, 200 nm(TFAE= 254 nm)
a0 4
1 \
P e
[ - \
Aeire \
o M P i M
o L} L] AL} -0
Tima {min}

|M ol sAS AlREt mfjo] Fjo|2t 22| H|m

(O 9) & o 7|y 2 2
ZH: #ME, Troger's base; 82/%, 50/50(v/v) ACN/lAH2tEH(50

mM); 2, 25 C: 27HEY, 10 kV; F¢, 15KV, bsi 2&, 214 nm

(E 1) CDMPCZM Z&oj|AM 7}

02 B-ictH|o| 7ol2t 22

B-RIEH 4 t Rs a Kappt  Kapp2 N1 N2
ACE 058 063 153 1.09 -0.883 -0.873 4640 4540
ALP 069 078 170 113 -0.861 -0.843 4080 3910
ATE 068 077 167 113 -0.863 -0.845 5070 4980
CAR 064 075 182 117 -0.871 -0.849 5040 4420
LAB 064 078 274 1.22 -0.871 -0.843 5880 5420
MET 0.65 073 2.02 113 -0.869 -0.853 5360 4770
NAD 052 059 177 113 -0.895 -0.881 4730 4200
OXP 047 055 279 117 -0.905 -0.887 5270 4930
PIN 0.66 0.78 2.62 1.18 -0.867 -0.843 5630 5020
PRO 057 066 248 1.16  -0.885 -0.867 5510 5030

* CEC =72 (a8 7)at 5 2k0] : acebutolol(ACE), alprenolol(ALP),
atenolol(ATE), carvedilol(CAR), metoprolol(MET), oxprenolol(OXP),
pindolol(PIN) and propranolol(PRO)
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(33 12) CLIP-SZHM Z&iollA 2| Ftojzk 22| =24: 23, 50 #m |.D., 33 cm 20|
(2ira|A, 25 cm); 054, 40/60 MeOH/ACN+AA(100 mM); ¢,
-10kV, 3s; He -10kV; 2£.25C

& &N A, A SA Ax 21S HA5)ete] Fo]EH]
ol Frstal 79l 7HE ARE viaEsel= Al A
A3 Sthtol A I(CLIP) & 3HAsh A= o &4 Bine]
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MEKC : Micellar Electrokinetic Chromatography
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CGE : Capillary Gel Electrophoresis
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CIEF : Capillary Isoelectric Focusing

CIEF:= S34 % (Isoelectric point, ©#d S} 7o kol
W} Sol ks Sl ke g daide] gt sk
(net charge)©] 00] 5= 54 pHE <JulslH plZ EA])] %}

12 9l Lab.Highlight_vol.70

4 i eho] =g eshs 7|4olt pH
o717} o] £3}5lo] sHE 1,
pHﬂ 544 ool Rl 2877} ol shsle} s
CIEFl A= 54 Aaae mAze] F9ste]

2 pH94 712719] SJto] ez} ol Fo A, Ak 7}6}111

A FEA AAS 51§55k A (focusing) I 55
RS 540 CZER £ o}— FAo] ddEHo 7 o= zL]
o} dukA o g 0.005 olake] plgk xkol7k glod v e

CITP : Capillary Isotachophoresis
CITP:= A o] o83t CE Z=o|t}. CZE R=7) 1
Ak g F 7o AT 8AE ALl RS Bl ﬁﬂ%

2] CITPS] 54L& A& o] thE F F5o 95898 A

&3t} &, Leading electrolyte$} trailing electrolyteE A}
Lot BA A 4L leading A2 tailing W29
7 Q

Aolell A 7

o) Fjo] g FEE olFap Hrk

ﬂft‘ﬁm@:'ﬂ

- m I.-rn‘u'lflfl'lnflrnrf-iﬂh
ta b U .

T LCH ||I.|. -
2 Py e ey I ..|‘| s ﬁ
i | - e il el = wp

WANE & A RN AR |" o0

[T}
_.,--"""" OO R L T

I'J."..- |
MATAEN i

(3% 1) The versatility CE modes. (A) CZE, (B) MEKC, (C) CEC, (D) CGE,
(E) CIEF, (F) CITP
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(3% 2) Schematic diagrams of the principle of sample stacking in CZE(A)
and MEKC(B)
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(3@ 3) Schematic diagrams of the principle of sweeping under acidic condition
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(3% 4) Sweeping MEKC analysis of three aromatic carboxylic acids. BGE, 100
mM Tris-HCl(pH 7.0) containing 50 mM TTAB and 20% methanol; sam-
ple solution, acids in Tris-HCI buffer(pH 7.0) having conductivity equal to
that of the BGE(6.20 mS/cm); injected length, (A) 0.57 mm, (B) 34.7 cm;
concentration of samples, (A) salicylic acid(peak 1, 7563 ppm), diphe-
nylglycolic acid(peak 2, 936 ppm), 2-naphthoic acid(peak 3, 54 ppm), (B)
1,000-fold dilution of samples in A; capillary, 50 ?7m .D., 61 cm total(52.5
cm to detector); detection, 230 nm:; applied voltage, -20 kV

BASA s 2o wet gole, gole, FEHY R )

fL [e}
o ANBYAE W L EYste] ALg Tbsen, thy
spll Redage 24 288 5 k. Yole AR
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Dynamic pH-junction
Dynamic pH-junction 2211 & E'é% pH } *1E D}% <k
&3} AlE matrixell A "‘—13 Ao
o]Z o]g3 Mo 2 Britz-McKibbin¥ Ch eni‘ﬂ-’r— :L—E—Oﬂ
)3 AL A WA RAE-S ghFo(el): pH 97L& *
& O, AlEEA(d: pH 5.6)0& B39 A&
AlIZF 48tk CE Aol ks A9 pH7} *13 = 94F
SN} A|Z 7 3 Gl A pH Mste] mhE AN &
o) o)yt WalE WA 53] dojuth((ad 5) =)0

3FF9 obdd ¥ {54 aniline(pKa=4.63), m-anisidine

(pKa=4.23), p-bromoaniline(pKa=3.86)2] dynamic pH-
junction &2}l A E 5 EY <5 (29 6)0 YERAACEY

14 &9l Lab.Highlight_vol.70

A Large volume injection

Dt oo
k 4
- - -
= s BGE (pH 9.7)
-y
l:u-rpkm'mpum
B Focusing [ —
=
- T o
&b ‘e S —OH" ©
Focwod rome
146 <pll=0.1)
C :

Focused rome

@ : Neowiral @ : bonieod

(2] 5) Schematic diagrams of a pH junction model. (A) capillary is con-
ditioned with a BGE, then the analyte prepared in sample matrix is
injected by pressure for a much longer time compared to a normal in-
jection. (B) focusing of analyte occurs because of its mobility changes
in the two zones (BGE and sample zones). (C) focused analyte zone
migrates independently of the sample matrix

AFgAL 2 mMe| ol AHEAA cetyltrimethylam-
monium chloride(CTAC)S %38 pH 4.59] 244, A58
H2 pH 2.09] QIFAE AFE3Fe] 26 cm(350 s) FH3AS
] 0.74 mm(1 s) A& FY w1} oF 100~160812] 17 % A

2340 b5

- T =B U
ks <)

Absarhance { 300 nm) - mAlL

i . Ll

& & % 13 W
Migralion time / min

(2l 6) Dynamic pH-junction of three aniline derivatives. BGE, 250 mM ac-
etate and 2 mM CTAC(pH 4.5); pH of sample matrix, (A) 1.6, (B) 2.0,
(C) 2.5; sample matrix, 100 mM phosphate: concentration of sam-
ples, m-anisidine(peak 1, 1 ppm), p-bromoaniline(peak 2, 1 ppm),
aniline(peak 3, 1 ppm); injection length, 26 cm; applied voltage, 17
kV; capillary, 60 cm total(51.5 cm to detector)
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CESt CE-MS2| 38
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(& 1) Comparison of research contents and products by omics analysis

Ribdrch Aried Giaeers Proitsomics Mstabelomics
Fadaarch tangst Chle Proten Metabalite
Target amount * 1000000 £, 000-200,000 100-1,000
Sysnerec DA IO-gel mads ’

Meshods eing Tingerprinting Hyperated technique NLE, Maas

. CPA sequence Proter separation Mietabeolite separaton,

¥ Qe FTApping and funciicn quantification & function
; Bk, Big=rmarkir target 4ite For drug,

Products Bioomarker | e sine for iy Pl rakclie

(& 2) Comparison of Metabolome Analysis Methods(originated from Human
Metabolome Technologies, Inc. Japan)

GCJMS LC - M5

FT ICREES HMR CE-ME
Target motaboite: ‘iptutile Hydropfobic Ghamed mhh“ g Chamed
FAa-gusroment

: Tau Mo Mg Mo O

Throaghpsd Incmadaly  Low High ifmmadaste  Inlemedaie
[ ST Hign Lom VEemadise  Hygh High
Senairefy Hgh Hgh Hgh Lioas Fiermadirie
Cumsiieation seeesy  Hgh Les Low Low Haoh
Compraharmiiity niomedate  iMamediate Low Low High

Abbreviations : GC=gas chromatograph, MS=mass spectrometry, LC=liquid
chromatograph, FT-ICRMS=fourier transform ion cyclotron resonance mass
spectrometry, NMR=nuclear magnetic resonance, CE=capillary electrophoresis

&0l HMT(Human Metabolome Technologies)= CE-MS

=
2 ol § AR 109 o Fqete] B wahs-
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#3913 hoFak AR 28 Al el 9ok CE-MS el
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2ol g a5 ol w4 el thate] 1t
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(1) Evolved Gas Analysis
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(3) Double-Shot Analysis(ZEtaL/H25)
StLtel A|RE 7HX| 1 FEHEF ZHEIEA| $l8hat AR

7}

I_
He
=

(DX Q522 Lieof BAfG10] Zizte| 320E 0%
ol ditoz HMIIN| MM RS o5t z|Ate] BAM 7|

(4) Multi-Shot Analysis(Heart-Cutting(HC)-GC/MS)
of2f 7He| FEA 7t FRof 72 TIXls STE AR
Mo 2 AlgEl 2 7YY A=0lEIHS US4 P
=0l 7HE AEstn ZEs /7| M2 24 71

2 [o

wEbA WA o] IR} A S5
MS #2415 F3l A9 €4
Single-Shot GC/MS, H]%5-2 &3l
oMz e AeiEade
Shot GC/MSe} 22 #2471 B3l H7HAl | iAlol| oigh
AZnEI ] FEE A=) o 7t FAE gsiAe I

PR EEPER DR ELE PERE PR

mjo|E2t0|4 2A Zzt sMS 9IS 2to|Eaq2|

RS RN A5 A E = AR F ZFoo] =2 Dimer
U Trimer 59] &2 1™} 22 7-9-ol = LHHAel MSE- 2o]
Bejgols 3R] 7] "t 8] thE AdES = Search-
ingstod aEze] 4A4-& BrFss sk 497t diFwolth

o] 749- AEA} D3 "J (Hw, toln, EgH 7)
4= 5= Frontier LabA} F-SearchE A}
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Double-Shot GCMSanalysis
Analpsin fargets r ‘
oo, i R e Bolyreany be) [T pyityramn war.
Anafytcal tectniques
Drvns g e [5e) 3 [ -;."L\ - :ﬁ:’mwﬁ =
Ciata types (Woranies)
[ e = L
LAy {ADO-IS T [Pyt Byrolyaate-1c3 130

(2% 6) F-Search 2lo|=22{2| 7

F-Searche] #+42 o433} 2t}

- Search Engine(7|2 2ZE4|0])

- 3[EIIARMZDE JIX| D DEXE HYSHs EGA-MS14B
- st Hojxl mo| 20 MA|E 7HK| 1 DEAE HMste
PyGC-MS14B

- DO|2 30l M LtEH ZHE I 3 (Pyrolyzate) 2| At s
pyrolyzateS EAst = Q= Candidate Z2|H7HA| EEiF&
Pyrolyzate-MS13B

- NIST/Wiley libraryof] Zet=|X| 42 &= DEAL H7IA|of Chst o
O|E{#f|o| A7} 7= E[0{Z] ADD-MS13B 2to|=2{2|

Multi-Shot Pyrolyzerg 0|&3t f7|2l& &M
NBR(acrylonitrile butadiene rubber)2| Z7IH|/Z2|H HA
(18 72 NBR 285 &4 (Fast Pyrolysis) &2 54
g Arjolt), A EZFE FdE W9l EElue] dEdol
o8] WAE Pyrolyzates’} st A ZvlE 738 UERE
2 AgA}e] FjAo] ofHrl.

(19 3 o] HERARLE olga ¥Ae] 4, dg

b,
2 Al A 7S] ARvkE T3S
! Z

A aEAre] G| go|2 IS A Ao 2 A A
o] ekt siAo] 7hsaitt ofu, eI diefo] 2% &
AL 37t A~E(EGA; Evolved Gas Analysis)oll 23 2
48 4 ek

(2@ 7) Single-Shotofl 2|5t NBR2| 224l mto| 2 2Z(TIC)
PY: Double-Shot Pyrolyzer(PY-2020D), Detector : MS, Scan range : m/
7=29~400, Pyrolysis temp.: 550 C, Carrier gas : He, Column flow rate
1.0 ml/min, Separation column : Ultra ALLOY-5(5% phenyldimeth-
ylpolysiloxane), L=30 m, id=0.25 mm, df=0.25 #m, GC oven temp.:
40 ¢ 3min~10 ¢/min~300 (3 min), GC injection port temp.: 320 C,

Sample: 0.31 mg
a. 1SHY) : ¥EE DOA DOP
(100~300 °C(20 °C/min, 5min)) Dos

|I I.. i . L

b. 2t : HE|(550 °C)

DOA ' Dioctyladipate
DOP - Dioctylphthalate
DOS - Dioctyl sebacate

e LA LILILLJ.LI! L-.I.I |

(22 8) NBRe| &gtat 3 20tz 7241} s oto|2 33

PB(polybutadiene)-Pl(polyisoprene)-PS(polystyrene)
F DS AR A B

]10Il

Y P 58 75 A Fe] go|R g o 7 7} pEA}e B
Q1 butadiene(PB), isoprene(PI), styrene(PS)°o] E&3)<]
A& (pyrolyzate) = Ut 2& ER1E = 9tk

N2 T T

ISoprene styrene

T -
20 min

=
=



S 712 N2HXNE| £74 A Al2[=

o

4,1

Relative peak area for butadiene(%)

0 . , . .
0 10 20 30 40 50
Ratio of PB in the blend(wt. %)

(17 1002 AlE F PB7F AA|3H= 74 IHKPB wt. %)°l w
2 butadiene ¥]=¢] HAH S VeRd A0 7 ol 2SS
Uep e 2 o] 5 o]-§-3] %@ﬂ—?"‘]ﬁ T ZF ZEme] AP
S AT ok

PC(polycarbonate) Li

Zi= H|ATH=A(residual bisphenol A) 24

CH. CH3 CH.

H0—< }—(—< }— C—él-O—é }—lE—< >— i—C
HPC 1hr H E O-% e

Ha Ha Ha

TMS-Bis A
(38 1) HIATISAS TMS SEAS
CH3

Hic-Siocn, TMS-Bis A

o]

HiC FCH
’ %3 ’ n-CisH4p (Reference)

| i

[ 7 8 H 10 11 min

(3% 12) f=AstEl TMS-BisAel TD/GCMS Z1t
Separation column : Ultra ALLOY+-5 30M-0.25F

GC oven temperature : 100 €~20 €/min~300 T(5min)
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Bisphenol A9] %% €9l 1= hydroxyl”](-OH)7} trimeth-
ylsilyl7 | -TMS) 2 =435 TMS-BisA= 3}8-&29] =+4]0]
ol Ay Al ] 440l FAEE AE7F a4 1

Ho] S/NH|7} =2 9|35 A4S 5 Qi) o] & o] &g A=FEA
A3, PC W 7H7 v~ =A ,
ol B4 AAH(RSD 4.7%) S 4 = Aok
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[Agilent] 5977B GC/MSD

K23 70-01

3 9 A T ARAEEEY B w2 Ay gEksk g
ARA3 mgd Rl HES He 7 3l GC/MSDE &-83F
oA o] 749-NIST AMDISE 283 DRS(Deconvolution
Reporting Software) 3£ 2 137} 5o}/ 3 25 t|o]E{u]o]
25 o] &3l EAAN] S AATHS Folal, tHEAA R A
E5E 8 F A%

AEA EA1E 59TTB GC/
MSDe] HES(High Effi-
ciency Source) ©]-238}
AR o] 8k& 7 AlF
AR AGES BT
dowm ~AEd T4
&S FoA HUH =
ol 23t AdE& 7
=olH, o] RFAFAIEL R v &5 o)Al Hrk o]=
1= Wl &A1k 10 ng/ge] A

tt o o uy

3
e g
>~

o]= GC/MSDe] 10, 100 pgs F43F A 2t} (E 1
E”}E FEAB HFS FekREEAY] ASTFE e A
olt}. £Aefl AH8-8 GC/MSD2] o392 EXR(Extractor
source) 2} HES(High Efficiency Source)o]t}.

(E 1) E0lE FEAR0| &7t sSHEEEHO| HEST

EXR (auto tune) HES (auto tung)

10 ng/g 100 ng/g 10ng /g 100 ng/g
# of targets with 0 91 38 164
AMDIS score=80
Distribution of NIST hits

1= hit 0 63 26 144
2™ hit 0 12 7 14
> 3 hit 0 16 5 <]
Mot spiked, 2* 4k 2* grar
> 31 hit

* Diethyl phthalate and benzophenone

** Benzilamide, benzophenone, quintozene metabolite(pentachlorophenyl methyl sulfide),
indoxacarb, and dioxacarb decomposition product(phenol, 2-(1,3-dioxolan-2-y1)-)

*** Diethyl phthalate, benzophenone, fonofos, phenol, phthalic acid, diloct-3-yl) ester,
phthalimide, quintozene metabolite(pentachlorophenyl methy! sulfide), indoxacarb,
and dioxacarb decomposition product(phenol, 2-(1,3-dioxolan-2-y1)-)

0 ng/ge] F%ollA] 7159] EXR o] &3t shte] A 7
%317 e} 324 HES o]&3}2 387119 Av-S
t}. 100 ng/go] ‘FEol41= 7] EXR o] 23h¢19] 49
AES 7‘356}912‘4 HES o]23}9< 164719 AR A%
FAet W) ek Aerlas 98 &4 A& NIST
hit number(#)of whe} 1st, 20 3=
ok EnfE S50 e stRsEE
DIS wi-g-oll 4 800]4+e] & 7FA a1, NIST hit number(#)

3018l e (G 1) ofgfol] == 371830t

i

[¢]

74E

oA A B wle} 7o) A EA EA1E EA1E 5977B GC/MSD

°] HES(High Efficiency Source) ©]-23}9-2 gk4be o] -3}

&3 AEEE ATy B4 glo v‘f—@l*év‘f—ﬂ HETE =
=

o g ATk 1 A3 full-scan B o)A

o°1‘

m
n{ﬁ
>,
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[Agilent] 7820A GC

XE#S 70-02

- A
H
AR EA

AABZAZ T2 AR E AR ZR " EA 25l (Electronic
Nicotine Delivery System)° 2 ®/F3slal FajAFo 2 &
FElojA= oF Frkar P (WHO, 2009a) kA4, A=
AA}-E&AEE (Electronic Smoking Products)& Y€l
S Qg WA R Aot A5E Y ook W
(Health Canada, 2009)a}it}. gk -guteto| A e b
vl A2 2E B Aar YF"lo] Soi9ly] wjiel wli
ZA7} opd Hhulje]l sfgghrial ajAstar gick.

o

[‘-{E n:[ob
1

AAA fFE5 AL Q3= vk ek Al Yaels $3kak4]
= AL 1A, 710 gejrn @4 o B 5 238
A A Qlok AR I 3 7EA] FEEo) 3l A2 niR
AApgrfell szekEo] Q= FaldToltt Aol o
8] gl SolA dekado] HEH AL Ve BEd 5w
Fafstetedol HEH L Slrk

22 9ol Lab.Highlight vol.70

=10
Tzl 71712N
Azpel g TSR 2ehS o] 83te] 1% FFo R 84
shal Agilent TechnologiesAl 5977E GC/MSE o]-8-3514
& 2= (Split mode) 9t H]¥-& X =(Splitless mode) &
sto] 242 37 Jehts 939 A4 Yehge 35S 2
3ko] 133t

Z-IXI-I:I-HH OHAF _E_kl
.I

Sha L

a1 %

(& 1) GC/MSe| =7

Agilent 7820A GC
Agilent 7650A

Agilent 30 mx0.32 mm ID,

Auto-liquid sampler

S 1.8 um DB-624 [123-1334]
Inlet EPC capillary spilt/splitless
Injection 1 KL split 50:1 and 1 ML splitless

Split mode : Straight, Ultra Inert liner with
glass wool [5190-2294]

Splitless mode : Single taper, Ultra inert liner
with glass wool [56190-2293]

Injection port liner

Inlet temperature 280 T
Purge flow to split vent ~ (Splitless mode) 50 mL/min at 0.5 min
20 mL/min at 2.0 min
Helium, constant pressure mode, 4.0 psig

50 (2.0 min hold),
10 C/min to 240 T(10 min hold)

Gas saver

Carrier gas

Oven program

Agilent 5977E GC/MS
lon source Inert
Transfer line temperature 280 C
Electron impact ionization Autotune,

Tune gain normalized
Gain factor 10
Scan range 30~300 amu
MS tempearature lon source 280 C, Quadrupole 150 T

MassHunter Qual B.07.00,

R R MassHunter Unknowns Analysis B.07.00

717124 Hat

tareveo 2 543 nES dapdu) 4 1

B3 neg Folgle] A7) REg BAS F2n }E:L‘ﬁ_—
NIST 145 o]&3t gholBee] M-S Arlste] AP
ek A vt W a3 EE BEA], BEA ToE AL
45 234 F21Z(Propylene glycol, PG)3} %ﬂ*ﬂ"ﬂ
(Glycerin), WEZS £+ wl&(Menthol), Ui Eo] 71E5
A2 1)),
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< — X T L S R B¥ W BE W R AE B
(3 1) lE MR oA 1% CiZ2 20l SUS 5011 HE 2E2 Feslof

2Ast Scan TIC 28

I e

51 L Cirmppatin

i ] Fropgers ghoo!
:: i e
u 1 hetre
p

i 2

)

i i

" 3

. ; '
=t Y B =

BEEEEEEE S B . e N

(3% 2) ofloto| AR5 MRS UM 1% CIZZ 205 8 1 4LE 5011
28 B=2 FIsto] 2445t Scan TIC 2

:* 4! o e Cienerwt
| | T L
S
ML e
HeE=
R - T
b
e
Gy ey e
weia
i i L

(2%l 3) ntoto| AT RIE AL HA 1% CIZ22HEH &
Felsto] #4138t Scan TIC 28

ez zreo g gAe yeolo]~aHeE
1pL2 50:] B3 m = 9 nEe p =g BAglo
=l F3Z9} 2| vEREE vholy 13E B
TE]al ol TR RER FUTF A7 vlo] 1

142 o] 83 2ol elz) A4S ANste] 4R o

A = WEFNA HEH
9 HlES ALl YA A 7}Z1 *é% | AEHAF(TH 2)).
AloTE el A Hebstsl sl

9z 3hE WS ek AL v)a5e) i uEE sl

= AAT(TH ).

ojg} zro] AR Fo Fell=d& TAsl7] flsto] AHd A

A, 71718 E B9k Al TeskARt 2 ElolHE &
vh 2 siAl e 4= iy, o 1 SA A E AlEE 4 gl
WS A5 a7t Sl ololl whet o) eholBeie] HA At
of T A =E sl 27] 918 FUS Fal fral st S
v e gl 2 57HAE Adrbekel 1 vl AakE A ekl

- 0.01% v/v: C|OtME (Diacetyl, CAS# 431 03-8), OfME=Z=E
I|2Y!(Acetylpropionyl, CAS# 600-1 OMIE2I(Acetoin,
CAS# 513-86-0), ClofElal :E‘EI%(Diethylene Glycol, CASH#
111-46-6)

- 0.1% v/v: o[£l 22|Z(Ethylene glycol, CAS# 107-21-1)

F .
| ._L.,_L.ILE s u_lj_l LnL-.-Lh.iL i o

EETEe N

:_’1 Il ij ||ll ’ 1| kll.f,_lJJJ.-l sl nl,

a 8 8 @ § 78 & 8

(T2l 4) ntdoto| AT 218 MALEH M 1% CIZ2 20|E 1 1 S 8282 FUS Scan
TIC 22(%)) / mtelotol~2IE MA} Bl 44 1% CIZZ Zoi|Eto] ClotME,
OtMEZZ2m|2d olHES! Cloll2’l 22|, o2l 22122 0.01% v/v E
= 0.1% v/v TE22 #7tsto] 1 L2 Bl2EE Fels Scan TIC 22! (0f2H)

1, Diacetyl LM5 927

2. Acetylpropiomyd LMS 833

- 1 3. Acetoin LMS 829

A tm ot B e Eemtn e e |

4. Ethylene glycal LMS 932

5. Diethylene glycol LMS 914

SeERBAREARE RS0 Rl AEERNEES REIBESER I IR AT REE SRR BES
LY L3LE,

(a2l 5) njoto| AT RIS MAL Sl Hak 1% CIZZZ2o|Etof] M7IsH COtMIE, oAl
g=z20y ofMEQl, Cogd Z2|F, ogd 22|Z 135 2loj=ez 4
M5tz

e &4
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Score, LMS 7]%)01 25 800 OWOE - ¢3S g1l
5= JAT(TH 4, <19 5)).

F7HH = A70H|oE] el
gk grph B2 A
Hunter® Unknowns Analysis 2ZEgo]E 2830} &

SERE

il
A
i
e
-
%0,
ir
A
rir
)
k)
2
X

Unknowns Analysis : §& £ A 3 20EIH0|
ZAN CIZ=R N2 AMEst0] 2 YEo| 2lo|=z2| HAZ

WHE FE3ISt0] SHol FHelst = S siFe AZES|
012 Agilent GC/MSE HM0{5H= MassHunter 2= E$I|04
Aof|A 7|=o 2 NS,

2]

CIZERM : O EZZNIST)IM et 7&2A 220t
T34 AoflAf 22|=|X| 2343 0f2f 71X| T3} ) SA
[EfLH 22, 242¢0] TS0 Chet e e ARlER B

&l F= 7ISO|Ck

L

1
o, Blfﬂ%%* A3k 5

ol& H/le] ¥A F M= B AR ddd 5 9l

7F AT A 27H4 3= o= 3709 T30 &

Zo] ARA HHEFAD 7%
5 ] UH ¢ AEAS

3 digk gtolBefg] v A7 (Match Factor 7158)&

T 80 o) Fo = v FAT(E 2)).

913}. XﬂEHi % AdE 4] ¢ 311 A e,

RS Agaol T BEolw, olF Fa) Aol vl

24 el Lab.Highlight_vol.70

N

(a8 6) ototo|AT2IE MAHY et 1% CIZR20EL 1 4L E HIZE 222 FY
St Scan TIC & w37 AMZ R 2 ofak=l= 19.1~19.32 o cistod
Hzsfdst Aot

(E 2) MassHunter Unknowns AnalysisE E3ff ClAE2 M3t o359| 2to|EE
2| A 23}

[ ey
Comperert AT Compourd lame

1LY Bukarwden geed dethyl e

THEWT Py, 30 i 24 pprent- By

RIS Verde

13508 Bubsreine sod defhyl eser

132507 Hlepener o dprernd, iyl a2
EIS Fol g B2 4RE
weefo] Aot wik A
O =] =]
IR, 7heE S) AA
TR BAE 95 A A
(EDES)

—_

2|78t MR} Efi(https://ko.wikipedia.org/wiki/%EC%A0%84
%EC%9E%90_%EB%8B%B4%EB%B0%B0)

2. Jun Ho Cho, “Health effects of electronic cigarettes and regu-
lations on them in other countries’, Korea J Health Educ Pro-
mot, Vol.30, No.5(2013)

3. Agilent Technologies, “Qualitative Analysis of e—cigarette lig—
uids using Gas Chromatography/ Mass Spectrometry”, 5991~
6412EN(2015)
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52
=4 813HE (Phenolic Compounds)2 21&2] o]z} thAFAL
22 Ak Tk ol Fold 9 Vel AR S-S 23

ool e £

=
A, F RN Sl 4EE

&gk 2D-LC #2713 HAIZF(TOF, Time-of-Flight)
IR RS AT 2N, HEe AFSH4 S 5

[Agilent] 1290 Infinity 2D-LC

ALE717|

Agilent 1290 Infinity 2D-LC with Accurate Mass Quadrupole Time-of-Flight
Mass Spectrometer

+ Agilent 1290 Infinity Binary Pump(G4220A)x2

+ Agilent 1290 Infinity Autosampler(G4226A) with
1290 Infinity Thermostat(G1330B)

Agilent 1290 Infinity Thermostatted Column Compartment(G1316C) with
Agilent 1200 Infinity Series Quick-Change 2-position/4-port duo valve
for 2D-LC(G4236A)

Agilent 1290 Infinity Diode Array Detector(DAD, G4212A) with 60 mm
Max-Light cartridge cell(G4212-60007)

Agilent 6530 Accurate-Mass Quardrupole Time-of-Flight(Q-TOF)
LC/MS with Agilent Jet Stream electrospray ionization source or
Agilent 6238 Accurate-Mass Time-of-Flight(TOF) LC/MS with Agilent
Jet Stream electrospray ionization source. The mass spectrometer was
connected to the second dimension column by a T-splitter. A 1:5 split-
ting ratio was generated by means of capillaries with and 0.12 mm id.
and different length.

.

AZEQ0]

Agilent OpenLAB CDS ChemStation Rev. C.01.05 with 2D-LC add-on
software

Agilent MassHunter software for TOF and Q-TOF data acquisition
(Version B.05.01) and qualitative data analysis software(Version B.06.00).

LCXLC Software for HiRes MS 2D-LC data analysis(V.2.4) from GC Image
LLC., Lincoln, NE, USA.

.

Chemical

BE 2= LC garde AFS
E2|Hz EFE2 0E20 10 mg/100 mL2 =50l 22 EFAMo2 50,
5|A{310{ £|Z 10 ppb SEZ & AF0| ALS

17| MM =A
Columns

Ist dimension

Agilent ZORBAX RRHD Eclipse Plus C18, 2.1x150 mm, 1.8 um
(p/n 959759-902)

2nd dimension

Agilent ZORBAX RRHD Eclipse Plus Phenyl-Hexyl, 3.0x50 mm,
1.8 pm(p/n 959757-312)

Method
1st Dimension pump
Solvent A Water + 0.1 % formic acid
Solvent B Acetonitrile + 0.1 % formic acid
Flow rate 0.1 mL/min

0 minutes 5 % B—30 minutes 95 % B,

Sl 40 minutes-95 % B
Stop time 40 minutes
Post time 15 minutes

Application Note 25
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Solvent A
Solvent B

Flow rate

Initial gradient

Gradient modulation

1st dimension column

2nd dimension column

2nd Dimension pump
Water + 0.1 % formic acid

Methanol + 0.1 % formic acid

3 mL/min

0 minutes = 5 % B, 0.4 minutes - 15 % B
0.41 minutes = 5 % B, 0.5 minutes - 5

0 minutes 5 % B to 30 minutes 50 % B
0.4 minutes 15 % B to 30 minutes 95 % B
0.41 minutes 5 % to 30 minutes 50 % B
0.5 minutes 5 % B to 30 minutes 50 % B

Tcc

On the left side at 25 °C
On the right side at 60 °C

Two 80 KL loops are connected to the 2-position/4-port duo valve

and are located on the left side.

The valve is switched automatically after each 2nd dimension
modulation cycle. In this case, the loops are used in a co—current
manner(the loops are filled and eluted from the same sides).

Injection volume
Sample temperature

Needle wash

Drying gas flow

Drying gas temperature

Sheath gas temperature

Sheath gas flow
Nebulizer pressure
Capillary voltage
Nozzle voltage
Fragmentor voltage
Mass range

Data rate

o
2m Y 1%

2259l A= st

EA7IHE o83t
ol A= & HeaAd
AR, F WA= phenyl-

Comprehensive 2D~ LCELTL
WA Felo] BE o] =
2A], & AR A= A ‘ﬂd'VH A8 g

912 loopell AlERH o] F WA Aoz FUHR

26 9ol Lab.Highlight vol.70

Autosampler
5L
8°C

6 seconds in methanol
MS-TOF or Q-TOF in TOF mode

9 L/min
300°C

400°C

12 L/min

45 psi

3,500 V
300V

175V
100~1,000 m/z
10 Hz

T
ol
B

7Hd WA £5% AELS hydroxyl benzoic acid -F=A91

gallic acid) ). A WA F2lolA coeluting® luteolin?}t

quercetin®] -+ WA AN F2]== AL it (L

2, 0] 7 SjHES A9 fAke FEAT 8 7] hydroxyl

groupol| A5k Aol 7} thi= e}, gk P SljtEE-2(16

~20) FRE FAO R OJz‘sH 2D-LC #&elXzat sde
T8 ARG A EAdE AE B 5 AT

16~20% shet=5L 2 ST flavone T4 24E 3
skar 9131, hydroxyl group?] 7l 22 1 $1A|%ke] zpolE
7HA AL Q) dlE E9] apigenin(16)¥ naringenin(17)2 2+
7 C=Ce]s4) e} C-C(HFLZA7 9] Apolute] glE ot}

8 D, & D).

[
i
N
N
B
I
)
=
i
ke
A
o
1

A £329 8% 2D-LC Q-TOF £2lZnt

¥ 1)22% Eojuls 2EEE =82 87 2D-LC 22 % TOF ZakaAof o

1 Gats acad EHO, L HE 188 £ 15 151 £ s LT ]
2 Lik-Hydiowd bangae:  CHI 154 3254 15289191 s ] (20 ) IS30I%E  0MD
L) Lamn C 0, MO i ] 1 red 8 (N1 nneri: 13
L] Vytenryd b st CH O |AESFIT 1315784 (L4 ] 1558 1ITETAE  BAD
5 E7-Hydrod cozmans CH D TTREDH 17T EIR 53 848 ITT 8187 RaE
B Pemn Cob0, WIRASM  GEVEL IZE (458 BEIET BN
7 Coumanc wod CHD, BN DIMOY 1263 LG lelsem 133
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(22l 2) 2D-LCe 7122t TOF 1Esls B2k AHEH| of: (1) Gallic acid, C7HsOs,
(M-HJ calc.: 169.0142, (M-H)  measure.: 169.0142, mass accuracy: 0.28
ppm, (10) Hesperidin, C2sHa:015, (M-H) calc.: 609.1825, (M-H)" meas-
ure.: 609.1822, mass accuracy:0.48 ppm, (13) Resveratrol, CisH120s,
[M-HJ calc.: 227.0714, (M-H)” measure.: 227.0711, mass accuracy: 1.18
ppm, (21) Pinosylvin, CiaH1202, (M-H) calc.: 211.0765, (M-H)- measure.:
211.0768, mass accuracy: 1.64 ppm
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Resveratrol(13)¥ 1 dehydroxylated &E}2] pinosylvin
(21)9) Az HeAdLe 717t 1.18 ppm 2 1.64 ppm o2 AT
At slekaEFe] M98 CoasHrnO10 o2 AA38taL, A=F A
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2 A5E 53A Agilent 1290 Infinity 2D-LCS} 23]
T AEE2A7191 Agilent 6530 Accurate-Mass Quadrupole
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1. Naegele, E, Separation of Polyphenols by Comprehensive 2D-
LC and Molecular Formula Determination by Coupling to Ac-
curate Mass Measurement, Agilent Technologies Application
Notes, publication number 5991-4733EN, 2014

2. Naegele, E., Qualitative and quantitative determination of phe-
nolic antioxidant compounds in red win and fruit juice with the
Agilent 1290 Infinity 2D-LC Solution, Agilent Technologies
Application Notes, publication number 5991-0426EN, 2012.
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[Owlstone] 7tA E447]

R=#S 70-04

22
o B |
Stk 5 5~100 ppm 59 SO.Z EAshi=del gl

*FAIMS 7]8ke] 7}~ E417](OwlstoneA} Lonestar)7}F BV
3HA] o] B.E 3kelsli= Flo] B ¢ite] B Ao|u}

S029} sulfitesi= 3FefAlo] REAZA] ALSEAE I &5

I o2 717l fralisiel ARkl A

7}ste] F|= o]~} GCE #4131t o] u) sulfites7} At
o 93] SO.= ulHHAA] 3= wfo] o

dobAieh visat ek eEE b AE YO

ZA)5l= SO2Z LonestarE o]8-3 2413}

*FAIMS(Field Asymmetric lon Mobility Spectrometry; Ot0|Z 2% 7|Hke|

Z2Y 0|2 0ISE 24 718)

28 el Lab.Highlight vol.70

(¥ DI 22 71717422 blanke} Al WaEes =
4ROE 9.6 g AHE AERE AR EAIEIITE N2 A-T el
50 ppme] SO; EFE7I~E (E 1)3} 7] 25~125 ppb B
9] calibration & Tl S0:5 A= HAste]
A8k

= =
E\l’—é_

|| ==
B =
,f"l_"?:l

I' -'_g@,_ ~

B==
e

—[==1
(a8 1) AAE AT
(E1 SO 8
SO Al2IH 75 E 7 SO: HEAHO|A 52
(mL/min) (mL/min) (ppb)
1 2000 25
2 2000 50
5 2000 125
22
7 Aol tisl Lonestar 23} slol8l= (17 2)9F 2t (L
3 2)& Al2=® blank 4El, 9.6 g2l 2} A& blank, 50 ppb

SOz EF7F2~0l 4 9] positive} negative = =¥ DF matrix

A3} HlolH S HojEt

Fol
uf
23+ (Compen-

(19 32 A} Waeke=o q5E SO: F&d sl
93 B gEE /e 50% A7 shE e
I 9= S0: 929 A
sation Voltage, CV) ~#Eg} Ax}o|t},

et o>‘

negative L.=oA] &

71bEle] S0; A2 E FE H21L 918 ofe) Fel SO #
F7ha ALgSisIEh 1 Ak (19 HelA 5 Qe (1
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(3% 3) 50% DFo|Af A|[AE blank, AIZ blank 22|22 50 ppb SO22| CV spectra
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AEE EO:]T':E]'. 25 ppbE A= —/F Aot A2 96 ¢g
% 8029 25%7} A= do]| 22 AAj/ ol EHUTk= A
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[Novacyt] AUEA7|

A2#MS 70-05

HPV®Human papillomavirus)
2 Agke] )
7 84

HPV(Human papillomavirus)2t?

Human papillomavirus(HPV) & I35 kol Alul7Lt A
79E-& 4o 7)= WAtk A571A] °F 1000] <] HPV7H
a4 9lor 19801 dtholl Hausen 5] HPV-16, HPV-183}
287453 (cervical cancer) 7] ABPAE FETTOZH 2|
SR ] el A E HPV7L &el=)7] A2k

71 0] F of 257H4] ool HPVZ}F A2 7]el| 7hedge] BHaiAl
US4 7% type)tho] A&H 02 Apgd oty i 3
o] BHRIEtE HPV= & @e] A Hol ofelir = 2+

]

o]
s =ga=]
glovt Tl 29 7] A9 AUHAL B

ox, o mo |o
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HPV Ztedo] AIgiAl ZIEH TR AA

HPVE] 7S Adsli= e 2= PCR 2, DNA micro-
array % hybrid capture®o] It} &gk HPV 2A& &3}
T L oA Abg T Feke] kg B 0 2 AJEElal gl
= AlZZ AL (Pap test)= HPV 790 & f34= 2434
5 Ul Az RS gete] A v ek W

< T8 5 HPV 9 184S g

-_#iee

- R
o - HET UM

I I I
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(a3 D HPV Zhedol A Ticks i3t THEA: ZAUAHATE)

A AAel 7Hg 718 A
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|
=
o B5PAS ¢ § 2AHOL AT EAIEE A
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o e vl A71H 0 Adstel 2 LS el
ofof sit}, 7AA} Adl= PAP Class I, I, III, IV, V2 &3}
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2) PCR Zict

Apg7gHete] A Z deizl HPVe] f3AE FE3he
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3) DNA microarray

HPV oligonucleotide microarray H-< 1918w HPV &<l
HPV-16/18/31/33/35/39/45/51/52/56/58/59/66/68/692] 15
23} 719187 891 HPV-6/11/34/40/42/43/442) 722 HPV

B 1% 5 gl FAPROITh A Aske Fefol= Feps
2 scansto] o] 2gto] HEHE 9 Helsto] F& 2
Ayt

4) o oH

Hybrid capture II3= HPV 21933 13714 ¢] 543 (HPV-
16/18/31/33/35/39/42/51/52/56/58/59/68) 2 A1 &1 57}
29 5 (HPV-6/11/42/43/44) %S 913H A1 otk

HC2: A Molecular Diagnostic Utilizing Signali Amplification

Denature Hybridize Capture
A5 min &0 min 50 min

Read after
15 min

555

(a2l 3) Hybrid Capture I A} (EX: CICAMS thet, HPV test A1)

Digenerte] HPVE 7HlE aj¢fel 1 mLel A5 HAE
AFste] 20 coll BA3ATE Al AFg-gt) HFATE
wpA ek wk8-olS [uminometerdl A ZAske] 197 A

"]%
S1glzel 744 o3 Selgy

Novaprep2 0|£% HPV ZY ZICH
Novaprepell 93] THEoX] WM E] IF= AEZ AL

o] ARgE A, Fe A¥= Qiagenite] Hybrid capture 1,
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['-imanau [Mybridcapture il | Real time PCR

(& 4) Novaprepg 0|83t HPV 2 ZIch&DXIE: Ann Biol Clin(Paris). 2014
Mar-Apr;72(2):213-23, J Clin Virol. 2010 Dec;49(4):286-9.)
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M7 &t 718 MIDIAL

MIDIAF= Hewlett-PackardAH1999w39l] Agilent Technolo-
gies® A5 W7A)9} Delaware thdhu A=H|aha} AE0]
Myron Sasser BhALe} SFEU4S dlo] 1980wty Zuke] vt

A 7)e] B AR e

SHEU4S] BEE AT Aae] 72 2 2eke el 248
7ako 2 sho] ABYATE) AT FAPHES VS Lolg)
th 7] AFS HP VA4S 54 22502 Wustel 19859

o] EA1=31ct.

32 ol Lab.Highlight vol.70

MIDIAHE O]= E2t9|01Z3(Delaware) F03(Ne
wark)0ll XSt MHZSH MEIEZ O|F0{Z
3|ALOICE MIDIAOIA = 19914 Sherlock® E24
CHOZ ZEAI8 0|F RES| 95N 21 4H O|M

S5t ABAl T|ute| AL D|ME 22MS g

1987'd Sasser WA= 71 7|&ol] BE A3 Fof Wkl 1991
dol] MIDI®} Sherlock P =H-& w50 wla} HP

g A28l Sherlock® P& T4 A28l 02 o|Fo] Hl-H A
e} o]F MIDIA= Hut FH9e vAE 574 &574S
AF37] S1al AgAR1 A5 ojefurtal k.

MIDIAL O[d= 34 £54

Sherlock D[¥= & A|ARI(MIS)

Sherlock FIBE 54 AlZ="l(MIS)2 1,5007) o)/d<] nA&
Z, AWk PLFAS GC-FAME 2418 538 2%, 483t &
7go] 7kssitt. 19989l w5 AR #AE] <A (CDO)= &
7173 mAE F48 e FAAQ0 o 24 Sherlock MIS

Z $o1g o, @S of7]8k= MYt Bacillus anthracis
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7| FAHE EEsto] thdgt Al

7401]"1 357=ro] ARg-8fal 9l

=4 s /\]/\Eﬂo]p}

= e

2007d9l]:= Sherlock Instant FAME™-S ZA|3Fe] 15k9F

[e}
PRSI AR FRAE, AR, ol eis

59 FAME #4158 913 Al&:3k A7) 7 sl -k DNA A]#EA] thak MIDIe] A3 MIDI A3]Akel MIDI
Labs¢] &4l -3E f23tch. MIDI Labsi= rRNA #7314}
21 8%o]] 200310 Sherlock® mlo]szate|2]o} FA A ~FI(MY- Al grolBEe]e] FF /dato]n DNA Al 714k v

(e}
CO-LCS)o] £A15%1aL, Sherlock MYCO-LCS¥ HPLCE AE 5L Agshod thdzre] 48 7kd Agdelc) @
B3 nEFahS EA5ke] vlo|Futelol s FAsH=H AMEE
15

S FUE Aol

WAE & (genera; Coryne-
bacteria, Dietzia, Gordonia,
Nocardia, Rhodococcus and
Tsukamurella)# #-E F
(species) @} 6071 o)) m}o]
Fate|gote] FAS 93 Al

RS R
= ST Pag=1
Aty THHQ &£F4

o b

Sherlock® DNA A|ZAl AZE20]
Sherlock® DNA A4 A ZEg|o]i= 200610l SA1H AL
TRNA 72 Al oJal] | BE, E R} 3olE 43t
t}. Sherlock DNA+= DNA se-
quencer®} 7 A8-3 7 9k

o
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Method Translation
(Gradient &4 #1321

Method Translator

and Cost Saving Calculator2t?
A ML MZ 0|25I0A st ZEo| MEE Q|
H MER ZEE 0|88 2MYSE K& _m/q
8 Fe Z2aYoRM, YskHol A
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K= ~Sa%B)V.

(&A1) Gradient 2A0f|A 24 ZZIE Afo|2] 2A|
- K* = Gradient ZZ10|A{2] retention factor, retention factore
7187|827t ZIE=| e St BRlQlo| Hstsict

- A%B = 24 x7|9t 2T A M| %B 0], O &
T2 HssiziLt, 2A St

US 42, Meho| & o SFEH H F et

- S = &(100-500 Da2| &2 &Ate| L ~4-5,
HENO|SL Z2EQI0t 22 2 MAEXte B2

- F = flow rate(mL/min)

40| o{2]

10~1,000)

- to = gradient time(min)
= Vi = column void volumn(mL)

(E )& Dol 282 37| /it 24 =71 gt

|0H method translator 2%
12 Gradient 2A40A 24

Z40| Halstx| gh= 240

& Al 4 el gakg e Telojg "EEIW‘F Shs Tf2to|Ef
=8 oy W F 2ts / A%B S7}
HE Uz Vi, F U/ A%8 B9}
A%B* A%B = F &

*Linear gradient 0|2t =&

34 el Lab Highlight vol.70

A A
BRI
24 Met Al o Zofe| 2AE Matat RAISHA X 2
MHS o|g3t M ZAutof s 2AY Mete| 2T SHI}
MAE 29I} Gradient 24 HetoflME T 0§ 24
B MM =o=|fE 24 xED =0] ofefet Ze
24 THE0| ZLHTICE

- Column volume(Vm, 248 200]2} LI 2fs Z
- Gradient ZA Hizl(linear gradient’} 5
- Dwell volume(gradient delay volume)

- Column back pressure(0|SAF ZAQ| i
BTt ZHsH Wstst 5= Qlot)

HE Al 0S4

Gradient 24 M2 9laf, T K0ie| 2AE XMt
Me} Zt2 Agilent Method Translator 2ZESI0IE Al
BTt UHHAOl HPLCE 0183101 active pharmaceutical
ingredient(API)2| 222 245 EARS Matoll HRACE
(O3 1ol API”t 222 4.6%X250 mm column packed
with 5-tm Stable-Bond C18 reversed-phase particles
columng 0|3st0] E2[8t ZME HEILAICE o=z
LO| ALl 24 ZFAUE 0|8310] 24151 ZutolCt.

9 BM =72 22152 IUE FKIstHM sub-2-gm
column(4.6x100 mm)2 0|85t 2MYHo= Matsiqict
Method Translator 2ZE¢0{
EolM MA 22| AlZH2 72 O[st2 Z=F3t1(time saving
factor 2.5) R7|8012| ALBEE 2% 60% = HASIRACH
(IE BMHE 42 mL AL, MEHE 24H0ME 16.8 mL
MHoE BAMSH ZWE (O 2)0f Ligt

|_o

“Simple Conversion” &

ALE). MatEl 2

LHQACH,

Method Translato 2ZEQooME Ol52t el =4
U AIZH A2 FURFE ZétetE ZE MNZIES AlASiC

dudoz uEl%S SXAIERA D, water-acetonitrile =&
20| 2|t M=(40 °CHIM 0.75 cP, Method Translator

2T EQ019] viscosity BHOIA EZE)0A A|AEIS| 20|
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(a8 4) "Speed-Optimized” 2E 2 2t Method Translator 2ZE90{2|
A 321 44 33

.: i :‘i"":‘é““"lv.““'
: t Py EE:&-“ ;;;B (32 M= “Speed-Optimized” ZEZ H3HEl Meth-
O i rfer il od Translator 2ZEgl0{o] A32| 24X IHE LIEHHAS
i b . C}. OreF Z2ERAM7|(mass spectrometry) HE0| ZQ3}
Cfet, M2 A|o] HEE flow rated X8aP| 28 Hat
k | - || = =l 2A-0f 2.1X100 mm columns g &= AUCHEH H
G ——————— of £41 & 35 mLo| BOHE ALR). LHZO| AL columng
b TR At mjojls MESE linear velocityS SAI5H| £lsl W2
(2 2) "Simple Conversion” 2EZ MatE 2oz A2 F20te I flow rateE A &3s7| 20| 22 A7|0f &EHSH flow rate

£ M3& ot

o o Advanced ode'of 0frls Z2SE chels Bt 2
j o :::‘;H Eﬁfg O|Lt, OIF & Chre AlMEl Zo|Ct KE3H “Basic Mode o
in gl ME 71|M0| LR35 ZHoll, flow resistance, porosity)0] O
2| MNE(0f U7{LE, StHo| 2O|X| A £74A QUof 2Ct &
o (W A B2 5 U BE AME IS OfE TH2 3HS0| Y
= v 25|01 FA| ANE/o] BEFA| ECk w3 BE Qleisls s
: | T S Ejgsix| ol  QaiEic) o2 S0] ‘flow rate?} 01,
(3 3)"Speed Optimized” 2E2 AMgtsl 2AMoz ol 3201E 78 2=, A8E[= columnd| @.Q?_m?' ‘gole| 7127| Hspt
7tsst7t?" Solct Esh Method Translator 2T E90]
95 bar0i|lA| 292 bar2 Z7}5I%4Ct Method Translator 2 o &£ Ct2 B0l “Cost Savings Calculator's AF&E 4
T E90{2] “Speed Optimized” HES +2M, flow rate UCE O17|M 1 #HE A& columns HEELZM =
7F 1.4 mL/min0llA 2.58 mL/min2 Z7}5l0 A|Agle| ¢ A Al S OIS S0kt Zofd o QK| 2olet = QU0

B Z7tsict ARMOZ “Speed Optimized” ZEZ H

slel BAMMoz 2M5H A2 (72! 3)0| LIEHLHICE 2| HaliRl AlZtol & O B2 AIRE 2AStn M AT Y 8
19| 2| £ E 20z, MA| 2A A|ZH0] 4 min 0|50] OHE Hofst| fleiMe 22, 24 S5 eHatA|70fFot o
C} %|Zx0| 2AHo|| H|sH £ _J_; } 4.6 B =751}, 0 Ct. OIF ¢lall Agilent Method Translation iiE—?—W‘i%
I A|AEIO| OF2 Z71510§ 540 barE LIEILARICE 5HX|0t AbgetH 2M ZAHSS UUO| £ E AlASHR| 21 M2
Agilent HPLC A|AEIO| 242! z; E ota4o| 500 bar 0|5} 9| 82| =M= HEYEX| A RAISIHAM HPLC 2AES
0|o2 Ml EMYoz 285 2A J1Ssic) UHPLC 2A#o = w21 #7 Hakst 4 Ut @
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AAR sl 7|7] ZEH

GERSTEL MPS2 Tray Position Setup 5}7]

& Vial tranport error
191 Tray RHMA| = QIRI7F SEX| 4=
X| Tray position AAIH

I')I H° 0|>|

@ Hand-held 7|T{=2| F17|£ =2 MENUE MEHEHLCY,

|

@ MHstUA st= TrayH20f| MEtM BH1 52 28 MEE
Lk

® F17|2 =2 Check Positiong ME4SHLICE ® Lower Needle Guide2| 0| Holder Hole £l #IXIst==
X, Y, Z& =™
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HCh ZHEsE FOE 7tA 2M7|
[Owlstone] Lonestar

Lonestari= Fdiatal thlwA] ofe] slstE5dS RUEES 4+ e
7k B4 /‘1 FAUTE OwlstoneAtike] 248 o] o]Fk £4
(FATMS)* 7 &= %031?401 JW?Ol AR %E%*%OM Hojd 3

A B &

Lonestars= online/at line 34 RUEHoAHE] R&D 7]uke] A
FA7A] B Mol HEE 4 gla Rkt S8 Sel ARl 7t

isi=n

* 248 012 0|SE 2A(FAIMS) : Ci7|2hefollM F7[ZHof #31E F0f
2t 0|2 &2 o3 Atolof w2} st A 2| S¥slE 7t HE Vs
=3

-2 wele 88

. g|.L_}2| H.IEI:I}OE AlAE-lE ;LE%I—
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W| [[H-E-OHHI HEIIEE 29 20|
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Lonestar= OwlstoneAte| ial7|&2l FAIMSE 0l8st0f CeFet 881t

Aolol M 4 YBLic

« AZE0p: AES| MME 01F 24 [ WE F diacetyl 24 /| F & bio-
genic amine 241 / ZA £ 04 Al / ZAZ LY diacetyl
24/ 87| MHEX|(DBE-3) &4

« BHAE0L : 2 £ metaldehyde 24 / HA2|0f| AFSE= S0f 24 /

= & Geosmin, 2-MIB 24 / Ci7| & DMS0s 24

12318120k 2R = amine 241 / H,S A3}E LY &

AR & 77I182sEE B4/ ¥R B acetic acid
T2 Z carbonyl sulfide 24
« o|shRof | ENAS DLIER / PR AstAtolet A MNES 7 H R /

Propofol 241 / 2tX| & TBA 24

1
.|

-

E3te H.S A
24

/
/
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[Agilent] 597 GC/MSD

ofAAE A= 1984 GC/MSD Al=glo] ZA15 o] 20157}
=] 60,000t ©14¢] GO/MSDE FF81913L, A4k 20139 Zoll &
H & oF 207LE e HAIAA L2 9,000t ] Fol A g 7158
Agilent 5977A GC/MSDE o]0 5977B &dlo] A%},

Al

Agilent 5977B GC/MSD+= -7 Agilent GC/MSD®} 71¥ 7]
&2 T2 FA8MEA F3A%el A AldsE RoHS (Restriction
of Hazardous Substances Directive, fal&d A S &5
3tz 18 AR Azt F8 HBES AT AFolnt ol
g RoHS &4 Agilent 6470 QQQ LC/MS¢l| ¢]o] 5 Wxjolc}.
Agilent GC/MSDS] §-573F 7% th3-3} o] 7]&8 & Qi)

£z
- Inert Flow Solution : ZA/0|M RUSHA A2 & FAI7t 0|53t REE Al
2 FUTMRE DR MI|IK] 2Aei5| HEY A2[o =M AIEEI e

£ 50|10 AL 2 F a5kt QlTt

- Easy of Hardware Use : AIZ[0{lA 7}& A
MSE 1 ASH0| BYUst, RE AZE/UL
off A2l H2|ge 220|101 FAHISe £H

[= g

FERI7H B2 ofEHE GC, GC/
FE9| zEME THR7| 2
oM = &3tet 4= QlCt
- Easy of Software Use : OfAEES| 2E AZFEAMI|= MassHunterzt
= AAAol AT EQ0E JHIeZ 2=/ o GC/MSD, GC-QQQ,
GC-QTOF, LC-QQQ, LC-TOF, LC-QTOFE =&3t1 At8Ho| 25F Z2
0, GC/MSDE 7|Z&2| ChemStaton Data AnalysisE SAlof| Y 7ts5t
Cf. #0} oLz} RUSHA| CIZ4E8F M(Deconvolution) 7152 HM33t7|
20 S0{U= 0| Y& AF0| el 2Mo 2 JH53t=E ZotRLt

- Restrict product test :
&, B, d7l/ZRR(Yat, B S) 340f s 252 4ls| st Uk
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Small molecule®IM5E] Large molecule x|
AZEAMHOIHE 0|28 SH 2AZEHI0

[Agilent] Mass Profiler Professional 14

AgilentA} Mass Profiler Professional 2 Eg|o]= GC/MS, LC/
MS, ICP-MS AgEA17] Hlo|e & o] 8-3}o] AlF 43} (Chemo-
metrics) & & F U= AZESoIYUTE MPP A X Eglol= ¢ 2F
ook g o w Babgk MS dlolH AEQ] o] A& shal, 54 &
e RS o] gsto] AME Iw-g G Hla/EFskH, vobrt v

A AF gt ARG A5 5 A Pk

FRIls
- MS Hl0|E{ Alignment, Normalization ! Filter
- -3 L= ZE[ ANOVA

£ M (Principal Component Analysis)

0;
> ro
A

- 2lo|22{2] ZA(NIST % Wiley 2to|=2{2| 23

- Pathway 244

ofeje] $-&-Hotol A MPP 4L Eqolg 283ka ik

- Metabolomics, Proteomics & Multi-omics

- AE0| YA U FTE RI0|E LIEIE Y2 ZA A ZIfIES 2let

A2 EAE MPP 14+ Proteomics 3-89l 893t 71%0] 6% %
SHEEUL 53] ©ldd) felol= WskE FAlo] glo] 7hsst
7 Elo] upe] @ Fofell A #AE A= 5] "] Tt slEfo| =
oAl F-olo] Mstghi=r12 o diek A¥E MPP 14004 B S 4141 whe
Al glskA 4= AFHTh

=%
e B
. 3
-7 I - ¥ =1 * FPathweay Aichitecs Bf D
‘ =i 4]

Srhe L5 Matat 2490)

[Beckman Coulter] AUS800 Clinical Chemistry System

5 Arhel e el 5o R S ol PA B A
959 wE T ol Asist By

) At

1) eSSz (EAIEHES)

= 1 Unit : 2,000 Tests/hour(57 Iltems)

-2 Units : 4,000 Tests/hour(111 Items)

- 3 Units : 6,000 Tests/hour(120 ltems)

= 4 Units : 8,000 Tests/hour(120 Items)

- ISE Unit : 900 Tests/hour Per Unit(Max. 2 Units)

- WAl 0flA]) 4 Units Photometric+2 Units ISE = AU5842

2) Sample Capacity : Z/Cf 420 ZA| SA| &2t 7Hs

3) Beckman Coulter AtEst A|AE3} A 7Hs

AHN SA

1) Z|2 HESH MS 5 mm ZZ Cuvette ALS
2) RtAHAU A3t ZH| F &4 Al2F 2 AL
3) Permanent Hard Glass Cuvette

4) 1 7| MAH A

me| 371

1) STZAL 2|M AA] Lt Sampler2t ©E 2| Lane 27
2) TAL 2t AlZEEA] D AAIZE AR AE] 2LER

3) Bar-code System : ZAA| & A|2fHIZE 7|&2 &%

4) g2dat XM HZ0| gl Shielded Water Bath &2 HH4l
5) New Cuvette Overflow Detection 715

6) Clot & Bubble Detection 715
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AN =, YA B 0] Hit 4] AR 5
Samplicity® Filtration System

A, Ak shh 87, /WA 5 g S8R

pal

—1—’

E:RIM =4 2 Zl&skaL ek

AzvkE v FA oA Al5HA s [T o o] A
Ja % Syringe filter2 &3 filtration W4S 7P W&
O 5 ARgShal vk ey A B o] 2 Al

= Xd%iﬂ“‘ wj= obefel 2 EAE FF BT

O

o

Syringe filterS S8t UXIMAIZ L HMAIZ X2 Al EHF
@ ARIXZ 2 7I5t0i = ZERO| X &S,
@ Syringe filter 3~471E m A5t A ZEf2Is0} &,

@ AlRIX|Z 28t &S 7151H Syringe filter?t E{Z
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(3@ 1) Samplicity®& &

olgfgt AL Vacuums 5}

Samplicity® Filtration System% 83t AT 5 Atk
53], Aok e, s
=AM E H AR RG] AAETE Bol 8=, Sam-
plicity® Filtration Systeme ©]& & 3% 41 W
A $zed 5= ok S Ay

Syringe filtere} SamplicityE AH-8-3+ Age] I ZnpE 13
< vlas] B, LC-MS AFH8-915-& w2 Syringe filtere} ¥

00+
0o

Mo

braten e b

o

g I
i o
Popta
Bamor

[ S
W
W b R I [T
Cmrtnton ™ o
g vy ) ] e




on fime 1 m Syinge Filtiatian
—— Acolantrin Blaek " iy

iy 11 350

mpdeckiy Sysiem

> e
: o 300
=
- s 250
-
= (il 200
z
E nis 150
-
0 100
16 50
1 & E | i} 1 13 w 1
o
4 Samples B Samples
[26%: time savings) [35% time savings)
L (22 3) Syringe filter2t Samplicity®2| 0{ZA|ZHH| 1
E
g
= 10
2
=
E = a.54
e z
] 1 n 1 1 t;
Tima, min E 4
2
(& 2) Syringe filter?t Samplicity® S Al AjofA{e] 2 20tE 22 ]I ]
(%)) HPLC-UV 2 20t= 13 : Millex Samplicity fiIter(O 20 #m Hy- 0,50
drophilic PTFE)E ALZ3t A&olM ACNS| 222 £580| 0 2. a L
(of2H) LC-MS A =otE a3 @ Millex Samplicity filters PQEF AFollA o Synnge filter Samphicity

Et2ol RAZH FE20| 71E H3. LC-MS AL 2158 2 syringe
0| 5>_o:i='xl ==L0| o Oio
filtsr| SREH T2 ol KT (32 4) 1% Pepto-Bismol 1 mL A2l that Syringe filter2t Samplicity®e]
ozt stk & H|1w

W3S Aol E Samplicity filterS AM-&3 AFoA QAL

2 Fol 7Hg vr5S & 7 Avka®E 2). ARntE 73] EA A A=A, Samplicity® Filtra-
tion Systemo]¥ Hr} w2 11 £4A =& 58S AS

Samplicity® Filtration System<] & th-& -2 A2 A2 At

Al A7k} 8-S EF=rhi= Holu). Samplicity® Filtra-

tion SystemE A&l ) 8719 A|RE o] Lt

4 7] Wil Syringe filter$} Bl W3S vl ) 35% W=

Al NEAAEE 28 4= dek T3 Vacuum pumpE AHS

slo] FeYsie 2 Fejgo] Z 83k 98 Syringe filter®r}h

104 A4 A28k 5 AlZ-AR7E 7Fsslt)

% VYA M2A| 2T YR 282 22 1YY 35, 55 | LYEFS} : 1588-3550 | YAIOIE : www.labplus.co.kr
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PCR Analysisg 23t

4889888
e R

Gel Loading mj=ig) o] &

Thermo ScientificAt A2 A XA HE|O|Z

A A7]19%H(Agarose gel electrophoresis)> PCR 413}
DNA 3= RNA #3fo] de] o8 = Wrielrt. o]2]gk mo-
lecular biology A #-gell A thFe] Al wlo|a2E
o]E T Microcentrifuge FHoll42] Agarose gels ©]5S

o)t 33E A A 2EETh

H
o
S
rlo
re
-
3
il
s
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1—4
;

4
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)
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o
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Jg 4

S,

A%} applications S eFHA =

Aol o @& ARRS Burle

& I3 oAl ollelet A
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(% 1) E1-ClipTip ZHAx=HI|glo 2 MZ0|50| 7458t agarose gelTt labware Z342] of

From T|p/WeII To Tlpl/WeII
Spacing(mm) Spacing(mm)
PCR-tube strip 9 Agarose gel with 514 5
non-standard spacing
96-well 9 Agarose gel with 45
PCR-plates 384-well spacing )
96-well
PCR-plates 9 96-well PCR-plates 4.5~14.2
384-well plates 45 ACEIEEE o il 9

96-well spacing
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Thermo Scientific™ E1-ClipTip™ 7+4 %4 HA2E]w
GE 1) o] Ig e 1HAxdS Z3l 71& A2T3R AL
Ad AEA *L”)Hoﬂ’ﬂ T} labware WS A
o} (HA o] 7 ek HE| T sle] AHE o R ofe] e
| v}t lab E‘iﬂoﬂ/ﬂ ] ol go] Zhsaixlon,

20l w3lge] 4 WA HE 8 5 9

w4

o
ZoaE 4y o rlo

ot e st

e

Load multiple samples at once
AZH 93 AgA= 7}7_:; 24 Eefol= HES Yol s}

HA 0 2 VA 425 243 5= gk Welld} well Ake]

F
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20
E 15
E
£ 1
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.
hmh-mﬁ:ﬁi-ﬁp‘lﬂ
Adgtable Tip Spacing
Multichancsl Electror: Ppetis
FMHMM
Manual Pipetie

(ad 1) Gel2%E 96-well Piko™ PCR platedf|A{2] 0| A|ZHH|

§ = 1279 4B of
THo A wY g Hadleto] uheA FYoR Q1%
¥ 2233} el o2 v dle S Al o
(1™ 1)8 8a1d 384 EHie] E1-Cliptip 2+A =4y 93} Ak
fr% *J%ﬂ‘ & AH&ate reverse(@HE Y F AHF Tt
=) g e ® bl A1E-S agarose gelol A 9x16

o

9] Thermo Scientific™ Piko™ PCR Z o] EdA] o]EA| 7+
S Hlalske] HolFar ek Geloll A Ee|o|EZbA| o] ME o5
AREE 7157 A3t E1-ClipTip 331 Al2=glo] J29]3lutt

i

Secure & Strain free loading

E1-ClipTip¢] ¥31g] A]~8l¢] ClipTip Interlocking tech-
nology tIAFe1-&- 2+ M| Tip cone®} Uztste] A8 T35 Tip
o] F1toll Wolx| A}, AE9| leakE WolEo 2N AR ¢

o] 9 ) A ol AREE S 2 & Ak

96-

Format Equalizer Pipettes

Chanmeey m Trammder jofitom — Trarmder e ::‘._‘:__
e I E = Tk by o @ 5 g TR 1
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.
TYTTTIT 11 1}
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fare M7 *LACTODITING g0 LEN g * 5wl mcrplate 1
+ 13- gl ricropaie Lo o Bithe K
T T BLALLLE
LL Wi
384 -Format Equalizer Fipaettes
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el ¥ !
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(2@l 2) citst ZofollMe| E1-ClipTip ZHAZH m3ie] &2

AoHH o 2 Agarose gelol Mol A3 & s £525
A

A3 o] A ZHE QAT AL B FoIN)
A

I

o=
=
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483 fafof gt whof ole|gh A3E S vid v}
labwareS AH-g&-3-th E1-ClipTip A 229319 AL-&
O

A
AE 2o ek aaHl A S AAE Zloltk
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X2#ME 70-12

ZEHo|Ef = 4324k (phthalic anhydride)ol o] ~H =

(ester) BH&-2 ol §Hsto] EekrEle] e 771 A%

ZhAlo]tk 19004 tf Futol el o] F, |28, ez,
A el N2l S s Al RS o) &
2B} Aol Bt ARgE o gith
olg|gt ZEO|ERE FEOIL Al & HollA T B
285 el EFA7)E HEHIAl el Ed (@ e 2
B ARgE Q17 Al Wstal e FRIfIE AFR-E Sal
T EFY, T T AEE A AA =FE 7o), dA)
P A AL 71 B8] R AR Al kA, ofdle]
B3 T AT Ad & el
SROH0 E(Dibuty nr-mlme DI!F:I 0.3 0|8

?ﬂ;a_ﬂ;ﬂ_ﬁl-ﬂ [Benzyl butyd phthalau’. BBF) 30 08t
Loy 4 E R ME igr(2-ethyd hexyliphthalate, DEHP) 1.5 Oja¢
L& & 2 &1 2p0] 8. (Di-n-octyl phihalate, DNOP) 5 08}
C}-0f 2.4 g R0 E {di-mononyl phihalate, DINF} 3 908}
I'-I ﬁiﬁ*’ﬂHHDIE Idrmrﬂﬁhthalale D\EIF] II'HJIE#
Coq ) 0 I mi0| & {diethyl hexyl adipate, DEHA) 18 of#}

« A9 BN R R AN Q00 4
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GR71719] "EREolE AR A wAe] B4 B2
3} gl wek A9 A2 FHS e 7S] FID #4)
S do] YL6900 GC/MSDE o] &gk njagdite] A &4
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YL6500 GC System

= Phthalate mix 20ppm
E = Phtanlate mix Sppm
= Phitanlate mix 0, 5ppem

2

DEHA,

z
=1

BBP

3 9 10 1 12
Time {min.)

=+ Cwein 2 50°CHT mind < 200 Chmin =+ 280700, Imin) = 15 Clmin =+ 310°C{10 rnh

= Column ! 5SS (30m x 0.25 mm x 0,25 pm)

« Carmer gas  He, 1 mbfren (Sphit Rato 20 1)

+ Inpecior - Capillary 300°C

= Detecior - FID 300°C

(a2 1) YL6500 GCE 0|8t ZE|0|ERF I 20t 1

YL 6900 WISE GC/MSD System
O : Dimathil phihalate DEF - Diethyd phthalase

CEP - Dsbutyl ohibalate B8P - Berad butyl ohihalate
DEFP | Dull-wihyl Py} phitalase DO - Di-nroctyl phihalate

g B -
-

DEHP

T T 1

5 6 B 10 12 14 5
Tirrs {Imsir ]

= Owven 2 80 “CI0.5 mind =+ 20 “Clmin =+ 270 "C{10 min)

+ Column i 5MS (30 m x 0.25 mm x 0.25um)

= Carrier gas | He, 1 mL/min (5plit Ratio 100 1}

« Injector : Capillary 280 °C

+ Detector | MSD (Scan & SIM mode)

= lon source : El, 250 °C

+ Transher line : 290 °C

= Library : NIST

(a2l 2) YL6900 GC/MSDE &35t =Z&t2fo|ER I 20tE I

@D 12017 1= oo ST erE 60 HRIUY | CERS) : 1544-3744 | BAOE

.
=
DBP
i n
L2 T o e P =
BN RN E T E TETE RS
ki | D BT
. -
BBP
"
-
kA )
" :
L1 = mm
] j'!tll L !. i e i i
N

1 Tl

R T T R O

L2

Ty

DEPH

M

i

Ed

(22l 3) YL6900 GC/MSDE &t Z&r3j|o|ER AHER}
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APS(Air Photoemission System)

2

Alr photoemission system- z1g0] opd &7 ] 9] BAR}
Age] & g S-S 913 Aotk 3.3 eV~T eV ey~
9] ol A Air-PE A 2818 4] A o z;;* =50] 7}
s8kal, SPV B SPSE F71abd shite] Alglof A HirA]
9] full band &%°] 7}s3}hct

Z} Air-PE A]2=81-2 Kelvin Probe A|2~8&12} &7 392k
= =248 4= 9101, Scanning Kelvin Probe 7} 34 A}
S5l Aot AMEFHTY 3A4Y ARE ST 5 ik
T3}k Surface Photovoltage(SPV) 3= Surface Photovolt-

age Spectroscopy(SPS)& F7F 3 & 2 A&t e A &
A} B A EAje] sl

(@ 1) Air Photoemission System APS02-Scanning Kelvin Probe with
Air Photoemission Spectrometry

48 o2l Lab.Highlight_vol.70

APS(Air Photoemission System)2| £ &2
oy} kA 9f -2 Bo Yo] Akl A9 A=
WO ZRE AAE AHEA & TR UxE 2,
W 4 AAGE AR F =
of A& AfrEA dh= v

RS AEA| 3 Bate) dghrRoh o 2 olluR] e %
U B AxE AHEA S

1=

[

rlr owg ol

2 U 7 s
A=)
=

0{)1, F
M
o
=
°
>
il
A
rir
o
B

ofd
X

gAY A4S A5 ) S8 Baw oA
e e Al oA E WakA|Zel kel Ay o
57} sy, BApg el tie we) Bl ojsy B

e

e

At Picemiveos - Cu

N
"

Ty

(2% 2) Air Photoemission curve of Copper Sample



e s 5

(3@ 3) Air Photoemission Measurements of a Selection of Metals
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