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xwzi 1 Aol 13 A, B ool e
ol

lfol‘
>
T,
olo
o
2

Sample preparatione A|E W thapik-g- 2

ZA71= quenching, 18] cellular metabolitesE F%3}
+ extraction®] I4-& A} WA= A Aol SlojA
45 dlolElE 27] flaiA = 2 nl=oll H43t4 sample
preparation®] B4 0 2 MaPw]ojof 3t} o5 9)3F v}l
sample preparation Wo] Al=%]o] $kon 71| v m)AY
=9l 3l sample preparation®] 237} & Q&)

7+ de] AL-&5o] & quenching method?! cold methanol
quenching®] 74-%- cell leakage® <13l A3t ko] Al
A o] EAFTE Zlo] BalEle) oo it bigte
fast filtration method7} /U= R o} o) v = W& =
7o) F23lt}. Quenching &2
tion& 1 ghct

fast filtration $-° extrac—
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Extraction solvent®i= Saccharomyces cerevisiae®] 7
% boiling ethanole] &3] Alg%o] o o]lo|: cold
methanol, cold chloroform, cold perchloric acid %5¢] tFF
8l E4o] extraction solvent o &2 AF&HIT} u|AE2] F 7o
upet Az} wpe] 7 thE 7] wiiell 2]9] extraction
solvent Begt @epx{of git) EEol A& Al Wit diALE

3}7] 93t sample preparation®] 43}l tis) v}

O ==z
42 54

l"-?l-'fo
)

FoLA

717184 22
BAgH R Agilent 7890A GC7F A24% TOF MSE A}
231t

E 1) I7IES =

RTX=5Sil MS column(30 mx0.25 mm, 0.25 fm
Column film thickness) and an additional 10 m long
integrated guard column
Injection 1 ML aliquot, splitless mode

50 °C for 1 min, followed by ramping to 330 °C

B <t 20°C / min, Final holding for 5 min

Mass range of 85 — 500 m/z at an acquisition
rate of 10 spectra / s

Mass spectra
lon source 250°C
Transfer line 280°C

Electron ionization 70 eV
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(3@ 1) S. cerevisiaed|A19| cold methanol quenchingZ} fast filtration2| H| (a2 2) Saccharophagus degradansoA{2| cold methanol quenching@t
(£%]: Kim, S et al. Analytical Chemistry, 2013) fast filtration2| H|X (ZX]: Shin, MH et al. Analytical Chemistry, 2010)
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%A AFENE cold methanol quenching®-2 cell leakage
Z Q3 AZ ] grEZAY £A0] dojd = 9lom o= =
dlolgje] £A8 ofmjgt) (a¥ 1)
methanol quenching®} fast filtration 22 A| 3318 wj<]

A=A peak intensity?] x}o]E Hojdr)

S. cerevisiael| 4] cold

Cold methanol quenching®] 7% -40 °C2] =3+ Heh-&-
AF8-3Fe] quenchingdt % extraction solvent® -20 “C2] &=
8 Here- & ALg3I) o) washing 3HA4 &gkth Fast
filtration®] 7-$- washing volume- 5 mLZ 3}93 extrac-
tione cold methanol quenching®d- M=} FU3H et

S. cerevisiaeol|A] fast filtration HHS AFAS Aol
cold methanol quenchingg AH&81S wj R} it o] A}
E49] peak intensity7} o4 0 & =Sk} o] AR}E F3
fast filtration ¥o] S. cerevisiaeol A cell leakageol 23k
Al ) giAbEEe] 48 AAstaL Blad] 248 dolHE
AEEE Ak ole} frAkeh S T S Sac-

charophagus degradansol| A= #2319}

Washing

A2 A AAE 248w, A2 5] giAFEZelu vjA|
Aw-g AASH] Y8l sample preparation ¥4 5 sample
g gsit}, AW 13 S-A1H2] 749 cold metha-
B o] AE ) ol
AHEA 9] &2Ho] dofjupm o]} e &4 S, cerevisiael
A% F&F Y Cold methanol quenching®l| 4= quenching
Ao A Ot AE -] diAEEelu wiRAdEe] A

A=At fast filtrationol 4= washing ¥4o] 20|t}

washing®]

nol quenching ©]% washingg #x|H

(19 3) isotopeS ©]&3f washing?] &3 veld Ao]
t}. Isotope =& sorbitol-13C6, alanine-2,3,3,3-d4, glutam-
ic acid-2,3,3.4,4-d5, leucine2,3,3-d39] 4575 AH&3C
1 quenching 2 fast filtration 2|7 Z}2+e] % %7}
0.08mg/mL2o] ¥%=5 JolF=qlr}. 11 & 2713k o] 77|24
714 ZHFsH= isotoped] & UERAATE
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16
mm Ovenching, no washing
14 23 Fast firation, 1 mL washing
EEEEEE Fast filtration, 2 mL washing
12 ] EEEE] Fast fitration, 5 ml washing

1 Fast filtration, 16 miL washing

Residual percentage
of internal standards (%)
[+ ]

(a8 3) Washinge| £3} (£4]: Kim, S et al. Analytical Chemistry, 2013)

Cold methanol quenching®] 7%, 72| EE isotope”} Al
A" AL #lg 4= 9tk Fast filtration®] 7% washing
volume©| 1 mLY wolli= *d33] B2 42| isotope”} 773l
A9t washing volumeol 2mL, 5 mL, 16 mLY wjell+= 22+
9] washing volume®l £ 2}o]E Holx] @k}

329 washing volumeo] W AXH AZ U] gAlE=9)
£ 715430] 9tk Washing?] 528 @AJsHHA FAl0 Al

X o] tiAtEE S Wol 48] &= 5] #4] washing

volumeS zrolof st} Qo] AgloA= S. cerevisiaeo| o
gt 24 fast filtration washing volume©] 5 mLe]gh= A
< gelgin
Extraction

Cold methanol quenching %+ fast filtrations 53l 42
AEN A AE N AFEES A= extraction ZHo] Ho3)
o} ojuf 7H oA A g B2 TR A=A S
EE FEOE A 7hssl A= Aolth ol s i vl
A&l #3}5 extraction = Kl
Aalof gk} ofef A&el| A -20 "Col A acetonitrile/water &
(101, v/v)ol S. cerevisiaeol el )&l de] AF&EW
boiled ethanol 59l B3] £ J5& RoATts A& &2
FeKTd 4.

A3} extraction solvents
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(a% 4) S. cerevisiae®l hierarchical clustering analysis Z o}
(&%: Kim, S et al. Analytical Chemistry, 2013)

Extraction solvent®i= pure methanol(PM, 1:1, v/v), ac-
etonitrile/water &&(50ACN, 1:1, v/v), acetonitrile/
methanol/water <%E(AMW, 2:2:1, v/v/v), boiling
ethanol(BE, 75%, v/v)&] U] £577} AFEEA2H boiling
ethanol- 95 °CollA], YA Al E5F+= -20 °CollA] extrac-
tione 3tk Sample preparation fast filtration® =,
washing volumes 5 mLZ gt}

Y] 372 extraction solvent & 50ACNoA] 71 B2 Ak
EAo] 815 peak intensity?] Huae 7HE =itk
S. cerevisiaedl| A= 50ACNo] 71 £& A5S Bl whHd
Clostridium acetobutylicum®l] thajA]=
7V F2 A% s 1A o] A= vAE diA AES |
e w) Z u]YEol] 2 3}lE sample preparation method

7h 8 asiehs 22 hehlla gtk

E L\l'r F1O

pure methanol©]

uge
MZ G2 uE] gaka] B48 98 ZF njAEd o
3t 223} sample preparation #go] 2 & g3s}t} o] 1}
o] APx| =] ¢kom cell leakage, 223}
solvent®] A% 5O 2 tlo|efe] &4o] fukd

2 s3] ohedgr vlnk

23} extraction

o o=

B Aol A= S, cerevisiae ¢l S. degradans, C. aceto-
butylicum AR 41 $1%F sample preparation %] s}
T3 A 213k np Qlrk. o] 9F 22 sample preparationel]
#ek A5 B3 dlo 151 E4E HAx :6}’3}1 27 AE e
PAA ARE v et

2= 0]
= [SR=1
Eﬂ ] ']./] A A SEAFO

HS 53 e U

1. Min Hye Shin, Do Yup Lee, Kwang-Hyeon Liu, Oliver Fiehn, Kyoung
Heon Kim. Evaluation of sampling and extraction methodologies for
the global metabolic profiling of Saccharophagus degradans. Analyti—
cal Chemistry 82(15):6660-6666 (2010)

N

. Sooah Kim, Do Yup Lee, Gert Wohlgemuth, Hyong Seok Park, Oliver
Fiehn, Kyoung Heon Kim. Evaluation and optimization of metabolome
sample preparation methods for Saccharomyces cerevisiae. Analyti—
cal Chemistry 85(4):2169-2176 (2013)

w

. Sang—Hyun Lee, Sooah Kim, Min-A Kwon, Young Hoon Jung, Yong-
An Shin, Kyoung Heon Kim. Atmospheric vs. anaerobic processing of
metabolome samples for the metabolite profiling of a strict anaerobic
bacterium, Clostridium acetobutylicum. Biotechnology and Bioengi—
neering 111(12):2528-2536 (2014)
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- Metal oxide nanopowders
- Composite materials

- Photocatalysts, Zeolites
- Nanoporous materials

- Molecular sieves

- Gold nanorods
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METHOD PARAMETERS
Rarmp 20 min / Hold 15 man / Temperature 210 ©

PROCEDURE
Wesghed out 0,5-2.0 grams of sample,
10 mL water / % mL HMOs /0.5 mL HCl 705 mL 50 ppm spike

RESULTS

SPIKED RECOVERIES
““““““
161 1.]6 J.ﬂ 1'.I'? 1.1'1 m;-

V9 mmscowey 10740 | SSS1 11477 o7EA ﬂl‘ﬂ! LT AL Y
[Proteln %S0 386 367 509 THd 6IE 647
9 WPecovey 10536 SIES | 17086 @70 12005 | shes

Mageosl  JN64  Z200  38A8  3ee IR 3407
5!'."_:;* RS0 264 210 176 171 208 184

% Aroowery 9856 9.5 10050 G593 o4 LU
Amsge ooy F5.85 2130 2695 24.25% 28.34 2441
ing 5 RSO 160 0.0 554 0% Al Lol
% Aecovery 10340 g1 10781 ro 111.34 ariay
2518 nm 2713 2252 2780 2297

220 h fer 2483 547 LE Y hae

100,74 B0 10854 008 1101 2188

2466 2.7 26,10 2359 ITHY 2168

028 27 2.52 341 027 LEN]

L oG ELae 24,05 11127 o408

SIS MY 3781 333 | MMM IO

2 an A0 et 232 2483

ey | I0AH3. | 0AS2 A7AS dad . 1M ele

220 21 2R8 400 234 LE]
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WIS e Es | 2NN 33T 33N
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IROM RECOVERIES FOR SARMs (Standard Reference Material)
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Agilent GC, GC/MS
Capillary Flow Technology
Splitters

o
(3) OIX|2| =S =telsty| 2isf
M2 Cl=2 MEeiHo| H= Qst 7<=y alCt st
12 Ch2 dE52l GC 287 aest 297t Ttk = (& 1) Two-way splitter without makeup gas2| 9Z R2
uhetet oA} gt CIOEIS 7| SisiA AaeArt B
B9 U0k 0/ B9, MR OIE HRRRl 28718l B3 oz Apgsim, 21B0| Z2Ix| e A0 HBHSICh MSD
£ 7] floiM SYe AlRE MECOHE BEVIE 7HRIL U= O AFREH 2% 9lOL}, MR| Alo| Zo7t TR0, MSD
° =olsfiof 5
Of2f Eiel GCOfl 012f 2 ZFaHOF Sk, ol two-way = three-way splitter with makeup gas

£ FHsICt

0|2l Z<, Capillary Flow Technology SplitterS 0|25t
2 7Hel 2B M2 THE 27 = 3hel 2E7I2 MRS 2. Two-way splitter with makeup gas

OlEAl 9’101 ot 32 ofef 2370 212 SA 0| ZAl= EPCO| 2|3l makeup gasE 823t} Aux EPC

5 =4 RIS Koz 22 5 A 2 ALZ3104, splitterS LT U YHFH Y22 FAA

Splittere o™ -'?— Ef AL2 /0] K| Agilent] inert Capil- 7|0§, 12 9l5) MSD2} Z+2 ZlZ HEJ |0 27 mest

lary Flow Technology Splitter= SHEQIO{0A B2 J|&H 4 9IC} Makeup gas7t LAst ozl z 22| Lo
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s [w] (] [fw]
=
o

SEA] O

El
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22 IR Q0] 28 20 ofF ZFsH mat = 9

0, M2 dead volume2Z I|3 broadeningS |4 3}5t
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rf y
B} ) i -"n
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i i
2ol 35871 Sick S
LH= e
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AZ7|2 LIFECL 0|42 ZE0|H EM =S Xt HEst
K| o= Ad|of M§tsict, & 3._, A RS 2 mL/min 0|4 (3% 2) Two-way splitter with makeup gas®| ¢iZ 72
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7] $18141 MS/MS
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2B ) B Bt 22 Ve AR ik 241S A
= FopAY FAIBIE 5= Aol oy e H3] 133l
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AAZ AU EPA EMO| of

2o 3 F A 7] QAEH(POPs)S E4etE AL
A g ANAZ A~ Atolt) (28 1)3} o] DDE

PCBs, PBDEs, tho|S41# 2> POPs9] Fhv dukaql
el B4 BTBAOLAD ke vehnk 42
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ALEE 5 9l AR A AEE w S ATt
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POPsZ 243l7] $13ke] 10 mLut AH&alsich 842 &
& AlQg A5 Tape, 3 10 mLE A SR AHESH] 918
Az ©F 20 mLe] Pl BRsi) 12 u R F43(100~200
AL S 1 013N 9] ATl o nES RS HESL B
A7) 9)aiA AW A 9@ uzhe/uAN T AekR A
Ae sl H-gahs Ao] 3] st & 5 vk

Baied
497W] g AET} 7)) B AES vhd} ko] HAE 3]
ek

1.200 uL &2 &H|

2. 10 M 22 1 mLE &7t
10% Z2TS/Z 1 mL,

BIEFE 1 mL, A2 OEI2 6 ml 27} t

HYEE #, 7IIBE 23

.00

1gEZ22A2 ZF .
MTBE/A% OlE=

. FES HEl7] fls

00\'5».01%

f
L7171 Mg Rl AlRE B9

AgilentA} 7890B GC2} 7010A GC Triple Quadrupole Mass
Spectrometers o]-&3ko] Bl MRM R.= & 433151t}

1. 2™ : Agilent J&W HP-5ms Ultra Inert(30 mx250 pm, 0.25 pm)
2. EdliAm 221 : 300

3.0l23k 1350 T
4

. EEJtA A2 1.5 mL/min

% % PAHs(Polyaromatic Hydrocarbons) 16% DL-PCBs
(Dioxin-like Polychlorinated Biphenyls) 12%, PBDE(Poly
brominate Diphenylethers) 12% OCPs(Organochlorine
Pesticides) 17 &, tho]&Al(Dioxins) 5%, F#(Furans) 5%
ol thate] GC/MS/MS EI MRM R= BAH-S o]g3lo] e}
A BEAE AT

o]5 POPs AEE& EPA 7 od8d gAES Furslol
ARSI WEEFEAQ BC,- DDT«] 742 HkEA 2
ol thg WA ghe] FUEi= Ft 3% RSD oI AtHAA:
0.38%, th: 6.79%, n=153).
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1) 24 et POPs 2IAE

B

=M 22
1,2,3,7,8-Pentachlorodibenzofuran
1,2,3,4,7,8-Hexachlorodibenzofuran
1,2,3,4,6,7,8-Heptachlorodibenzofuran

4,4'-Dibromodipheny! ether
2,4,4-Tribromodiphenyl ether
2',3,4-Tribromodipheny! ether
Octachlorodibenzofuran
3,3'4,4-Tetrachlorobipheny!
3,4,4' 5-Tetrachlorobiphenyl
2,3,3',4,4'-Pentachlorobiphenyl
2,3,4,4' 5-Pentachlorobiphenyl
2,3',4,4' 5-Pentachlorobiphenyl
2'3,4,4' 5-Pentachlorobiphenyl
3,3'4,4',5-Pentachlorobiphenyl
2,3,3,4,4' 5-Hexachlorobiphenyl

2,244 -Tetrabromodipheny! ether
2,2' 4 5'-Tetrabromodiphenyl ether
2,344 -Tetrabromodipheny! ether
2,4,4' 6-Tetrabromodipheny! ether
2,2' 4,4 5-Pentabromodiphenyl ether
2,244 6-Pentabromodipheny! ether
2,2'4,4'5,5'-Hexabromodiphenyl ether
2,2 4,4'5,6-Hexabromodiphenyl ether
2,2',4,4'6,6 -Hexabromodiphenyl ether

Acenaphthene 2,3,3'4,4' 5'-Hexachlorobipheny!
Acenaphthylene 2,3,4,4'5,5-Hexachlorobiphenyl
Anthracene 3,3'4,4'5,5-Hexachlorobiphenyl

Benz(a)anthracene 2,3,3,4,4'5,5'-Heptachlorobipheny!

Benzo(b)fluoranthene a-BHC
Benzo(k)fluoranthene b-BHC
Benzo(g,h,)perylene g-BHC
Benzo(a)pyrene d-BHC
Chrysene Heptachlor
Dibenz(a,h)anthracene Aldrin
Fluoranthene Heptachlor Epoxide(isomer B)
Fluorene Endosulfane |
Indeno(1,2,3-cd)pyrene DDE
Naphthalene Dieldrin
Phenanthrene Endrin
Pyrene DDD (mitotane)
2,3,7,8-Tetrachlorodibenzo—p-dioxin Endosulfane Il
1,2,3,7,8-Pentachlorodibenzo-p-dioxin Endrin Aldehyde

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin DDT
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin Endosulfane sulphate
Octachlorodibenzo-p-dioxin Methoxychlor

2,3,7,8-Tetrachlorodibenzofuran

HIEE A7 AU L= 40,122 2o (3C1:-DDT 3
2 A7k 9.608%). GC/MS/MSE 0] 83} o] AL 200 L
A A

E& 0|83t 5.0 pg/mL FENHAE AE
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7h Qi LODE ot Zth DL-PCBs(0.005~0.02
ng/mL), OCPs(0.05~0.15 ng/mL), PBDEs(0.0075~0.075
ng/mL) (Smith.et al. 2015). E7H=A] FPAN 2 & A
T4 DL-PCBs 0.004~0.009 ng/mL, a-/b-/g-HCH
0.005 ng/mL, 0.p~/p.p-DDT 0.001~0.006 ng/mL 5¢]
MDL(Minimum Detection Limits)& tFERASATH

2=
24 AE 200 L E ol83ke] POPs 4#< 4 pg/mL %
AN BA ek Y sEE 8% ADFEE aels
A 9§ g8 ARl ¥R ARSI o@A A7e] o
% AR FA A4S F F01F $F9] POPs #4) b5
e ol & 498 FHND 5 98

1. J. Ivanisevic, et al. “Toward ‘Omic Scale Metabolite Profiling: A
Dual Separation-Mass Spectrometry Approach for Coverage
of Lipid and Central Carbon Metabolism” Anal. Chem. 85(14),
6876-6884 (2013).

2. M. T. Smith, R. de la Rosa, S. I. Daniels. “Using exposomics
to assess cumulative risks and promote health” Environ. Mol.
Mutagen. 56(9), 715-723 (2015).

3.'S. M. Rappaport, M. T. Smith. “Environment and disease risks’
Science 330, 460-461 (2010).

4.S. M. Rappaport, et al. “The Blood Exposome and Its Role
in Discovering Causes of Disease” Environ. Health Perspect.
122(8), 769-774 (2014).
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o] &¢5% Comprehensive
2D-LC FAH-E o2k wela ol A ] #-&W 29l (fractional

coverage) s SO EN FeElss FEOE TN

2 93L -4:’ capacity) < Al-&sfo
= 5 s @ Folxl B AIRE QoA FHo R
T = 939 R 74451111 38| o]&H
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2o oo

Comprehensive 2D-LC(¥:+ LC x LC)& 1D-LC div] &
S7H e S AT ] Wit He AEEAY
20 2o 84 715 210 ” AgilentA} 2D-LC #&A
9 $EARES B8l o] 71 &8 1290 Infinity 2D-

LC AlZ=gllo] 124912 HPLC %:5= UHPLC &4 tjH] 4] A|

I

e

ZHe- AR 3~48) F7HE AA A gFES AT T 9
= A& & 9k 1D-LC thH] Comprehensive 2D-LCE]
T,‘i_ﬂ}go] el l;o]-x]‘; O]TT*‘ ,L]:u}.a]:,] Slfahzﬂ;d oi_,_ﬂ
9 2HS 4= 9lt} o]22 0 2 Comprehensive 2D-LC #41¢] 3
z2% olxyd A = =2rE1H (0] Comprehensive LT (nyp) 131Y 9] 7383 1,3} o] 3 Falol|Ae] =
2D-LC)= LC x LCZE % #3¥9 1D-LC tiv] &4 S7F B 2.9 WO 2 AT wjZolth (G4 D).
H Ees S AT 7] Winel B SRS &
& 7hsAde] B =k 133 234 ol thdgt oA A ' MNap = 1An x 2n (41
vhE v o] EeHAUES A8 5 =l RP x RP(Y
& x 9d)e] 2gto] A o2 AR 1D-LCE Hold e o] WA e 13413} 22k o] Relrl A& ghelahl EdHel
WA 2D-LCE S8 I58 Sl Eels S Soiskeb] 7B (@stAl Aol Zej7b o] Fol A= %t orthogonal
A= T oAle EE7E ARl tial] GEFS mAA] e B separation)o] AL}, 1x-LellA] o] Folx 27} FAE A
)] #]al (orthogonality) 7} ©]5F-01#]3= Zlo] FLatrh(e] 3l U2 220 ' HeE]= Aol ghete] A8 7] Wi
A7l 2NE AERE JddstE AT Gds] FiEHE =] o] §A%Ql B3t A Comprehensive 2D-LCS] 37§

.‘I
3 Rel 27192 7olsor B, & Fohe FAE et o) HTHGA 2).

2 Aol RP x RP 2] 238 g 5ad A 84 _ Anx2a
}gol M= RP x RP %2 %3 . 12 N
o] i3+ Comprehensive 2D-LC E41¥S HH3}sl= 34 g
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olo] Ao A B 1x}o A HajE ARSo] 231 Ao
oJ7}= A A A)ETo] & A =
Rl

. undersampling®] gk
2 2o]t}, Undersampling?] 9] AAG42 1,0 x

LCA SI# 3% Hef5o] Astsl @go] AT 5 glovk 7
o L Relel] 24002 ke 14 2309 e 3

23}3PH(Z MZe A17+e] ‘modulation timeS 7FAAIA) un-

dersampling®ll 2|3t 2| #els 7Aad e vjuls|=]| Al Hul,

o
2
231 5 EEE ase] AAEkaL Yl MR A
)W 9] (fractional coverage, fow) 2] 7Hid0] o] &
* Comprehensive 2D-LCNA9] 53-8l gt W} 4
AL AgilentAl 2D-LC 954121 “Two-Dimensional
Liquid Chromatography; Principles, Practical Implemen-
tation and Applications” A2 E3) &ols 4= 9l
Comprehensive 2D-LC #2198 7dgtol] glof 3 WA &
oF & Oa‘% 1243} 221l e] &
& floke] vk A ARmE Jg o] el R EE

td
i
il
rx
)
_0|L
rir
pov)
o
kv
M
i)

(& 1) LC x LCoi| chst Za|HAHE =5 vl
0] : [EC-ion-exchange: RP-reversed-phase; SEC-size-exclusion;
NP-normal phase; HILIC-hydrophilic interaction; AC-argentation;
LCCC-liquid chromatography under critical conditions

Mode [EC SEC NP RP HIIC HILIC AC SEC SEC LCCC
xRP xRP xRP xRP xRP xHILIC xRP xNP xIEC xRP
Orthogonality ~++  ++  ++ + + - ++ n n +
I3 capacity  + + v 4+ + = = | = | =
EE ' = -- + ++ + + = = | = i
capacity/time
Solvent _ _
compatibility * * Al * v 7 + +
Applicability — + + - ++ + - + - - _
Score 4 3 1 9 5 2 2 2 | =B 2

G2 DEFE 1297 ZX}L o] Aol F8%hs ¢
2 gtk e 289 2w (Orthogonality), » 3-8
3 capacity), AR 3L (T2 capacity/time), 1, 23
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2 7rel &) F3+4(Solvent compatibility) 2 $-& 284
(Applicability) & 557 1e3190S u] 2o 2l &=
o] Bals IS 7IFe 2 7P viE Al 23 RP x RP(Y
& x o] ZFolehi= 21 #F Scored B3 & AUrH©]
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Aol By gallol] ek F84S =o]7] Y8 AgilentAt
1290 Infinity II 2D-LC &4 74 g & 2!
ug Zle g7 pAgGo e, BAY ~3eY Aloﬂ% LA
o] st=so] WAl 2 Ayl e, 91E )0l astA
UEE AMAsIITh HSMo| upe} Aelgde] o

g AS A3 o} Comprehensive 2D-LC #4119 71
uko] A gA|Z 134 Eelol digh Ay 9 o154 &
s el e el A7l 7718w (Acetonitrile 3
Methanol) 2 o5/ pH 2 GHIZ1T 45885 AH8-5)

>

o] 243 pH 5 2 pH 8)& %3Hsle] ~3d3

Comprehensive 2D-LC #A1He] HA o] £e] 2§14}
22h ]9 o] B A 231)S AR SlEiA e
7hs gk 3l digk s v e ARAS At
Stk 7P Aol v 2/ ES MElste] 2ah9 e
A 7187188 A8e vhd, 853 2D-LC ARvE I
28] 19 (o) B ARFSIAL Bt 71 28 18] e
& zhe 27 disiAle B8 w9l 3 AdkE 47) 9lE 2
2 el del o)F 7127] 82l(shifted gradient) =712

7171

AgilentAF 1290 Infinity 1T 2D-LC &34 Ax/4m 2~
AGE Fuket 2D-LC BAL g5le] T g BEZ MY
shie,

Agilent 1290 Infinity Il High-Speed Pumps(2xG7120A)

Agilent 1290 Il Multisampler(G7167B) with cooler(option #100)
Agilent 1290 Infinity Il Multicolumn Thermostats(2XG7116B) with
8-column selection valve(G4239C) and capillary kit(option #005)

Agilent 1290 Infinity Il Diode Array Detectors(2xXG7117B) with
Max-Light Cartridge Cell 10-mm(G4212-60008)

Agilent 1290 Infinity valve drives(4xG1170A) with solution
selection valve(G4235A)

Agilent 1290 Infinity valve drive(G1170A) with 2-position/4-
port duo-valve(2D-LC valve head, 1,200 bar(p/n 5067-4214))
equipped with two 80 KL loops

.

.

o] st=glo] WA glo] At §rf ~=ey
= 5 719] AgilentAF 1290 Infinity 1T High-
Speed Pumprttt 27} 5= 7ie] gulide] win S h=alqict
A= 5] HE-Ql Gujde) B S F3tsto] Pxo] 7} g
g 137H¢] &rf AdElo] 7hssle s g E ATt 1Ak 3 23k
AzekE 7] Ay A3 Al Hd 8709 AR AEje] 7t
=3 WMHE AgilentAF 1290 Infinity 1T Multicolumn Ther-
mostat 5ol F2tste] 671e] ZAd AeS Abgstsial, v
2] F 7 Ad-e 71421 bypass 2 waste S5 2 g5k
z 4 Agilent Jet Strem ESI ©]
23} o] 2 (G1958- 5268) AgilentA} 6530 Accurate-
Mass Q-TOF LC/MS Al2=8l& o] &3} 129 27 4 &)
3ol F7F T E BT 7= 1A ] Al 2E
] DAD 27| 5ol AZ2=h. & Azl A= Q-TOF LC/

AlZ<E1S "MS mode & AHE51517] wliToll, TOF LC/MS

ek FIS HAo) &8 7HEsitk

2ZES o]
+ Agilent OpenLAB CDS ChemStation Edition software, rev.

C.01.07 [27] with Agilent 1290 Infinity 2D-LC acquisition soft-
ware product version A.01.02 SP1

Agilent MassHunter Workstation software, LC/MS data acquisi-
tion for Agilent 6200 series TOF and Agilent 6500 series Q-TOF,
version B.05.01, qualitative analysis version B.06.00

GC Image LCxLC-HRMS Edition software version 2.5b0 for 2D-
LC data analysis from GC Image LLC., Lincoln, NE, USA

g

1xH 22| 2324 U 2[F 2D-LCY| 1xH 22| ALS 28
Agilent ZORBAX RRHD Eclipse Plus C18, 2.1X100 mm, 1.8 im
(p/n 959758-902)

Agilent ZORBAX RRHD Eclipse Plus C8, 2.1X100 mm, 1.8 m
(p/n 959758-906)

Agilent ZORBAX RRHD Eclipse Plus Phenyl-Hexyl, 2.1x100 mm,
1.8 km(p/n 959758-912)

Agilent ZOBAX RRHD Bonus-RP, 2.1X100 mm, 1.8 im

(p/n 858768-901)

Agilent ZORBAX RRHD SB-CN, 2.1x100 mm, 1.8 gm

(p/n 858700-905)

Agilent ZORBAX RRHT Eclipse PAH, 2.1X1
(p/n 959764-918)

00 mm, 1.8 im
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2413 22| ALS 2y -

Agilent ZORBAX RRHD Eclipse Plus C18, 3.0x50 mm, 1.8 ym
(p/n 959757-302)

Agilent ZORBAX RRHD Eclipse Plus C8, 3.0x50 mm, 1.8 um
(p/n 959757-306)

Agilent ZORBAX RRHD Eclipse Plus Phenyl-Hexyl, 3.0X50 mm,
1.8 pm(p/n 959757-312)

Agilent ZORBAX RRHD Eclipse PAH, 3.0X50 mm, 1.8 pm
(p/n 959757-318)

Agilent ZORBAX RRHD SB-CN, 3.0x50 mm, 1.8 um
(p/n 857700-305)

Agilent ZOBAX RRHD Bonus-RP, 3.0x50 mm, 1.8 gm(custom)

. . . .

=
2

rln 1

Srj= A ARvtE Yy oS AMESIth Ace-
tonitrile ¥ Methanol> MerckAHDarmstadt, Germany)
oA s, MEL % 3% FF4E 0.22-#m mem-
brane point-of-use cartridge”} 42 Mili-Q Integral 2]
281s ARgste] AlzsttH(Millipak, EMD  Millipore,

Billerica, MA, USA). Ammonia acetate, ammonium bi-

Rl

2l ammonia solution
Q135 tH(Steinheim, Germany).

carbonate, formic acid, acetic acid, %
£ Sigma-Aldricholl A +

2 Ao AFEE A1ES AA Polyeyclic aromatic hydro-
! Pesticide#2] 471 A}
=78 m}71¢] Uracil 2 o]Fo)z & 70

he] shetaE = AT

carbon, Phthalate ester, Phenone 2

A EF e 27T 3

Polycyclic aromatic hydrocarbons(PAHs)

Mix 25, US EPA 16(YA20950025AB, Dr. Ehrenstorfer, Augsburg,
Germany), 16 compounds, 2,000 Kg/mL in acetone/benzene;
Acenaphthene, Acenaphthylene, Anthracene, Benzolalanthracene,
Benzolalpyrene, Benzolblfluoranthene, Benzolklfl uoranthene, Benzolghil
perylene, Chrysene, Dibenzolah]anthracene, Fluoranthene, Fluorene,
Indenol1,2,3-cdlpyrene, Naphthalene, Phenantrene, Pyrene

Phthalate esters

Anlaytes mix 3(YA08060300HE, Dr. Ehrenstorfer, Augsburg, Germany),

17 compounds, 1,000 fg/mL in hexane: Benzyl benzoate, Bis(2-n-butox-
yethyl)phthalate, Bis(2-ethoxyethyl)phthalate, Bis(2-ethylhexyl)phthalate,
Bis(2-methoxyethyl)phthalate, Bis(4-methyl-2-pentyl)phthalate,
Butylbenzylphthalate, Diamyl phthalate, Di-n-butyl phthalate, Dicyclohexyl
phthalate, Diethyl phthalate, Dihexyl phthalate, Diisobutyl phthalate,
Dimethylphthalate, Dinonyl phthalate, Di-n-octyl phthalate,
Hexyl-2-ethylhexyl phthalate

26 %2l Lab.Highlight vol.71

Phenones

RRLC checkout sample(Agilent Technologies, Waldbronn, Germany),
nine compounds, 100 fg/mL in water/acetonitrile: Acetanilide,
Acetophenone, Benzophenone, Butyrophenone, Heptanophenone,
Hexanophenone, Octanophenone, Propiophenone, Valerophenone

Pesticides

Mix 34(L18000034AL, Dr. Ehrenstorfer, Augsburg, Germany),

27 compounds, 10 #g/mL in acetonitrile: Atrazine, Atrazine-desethyl,
Atrazine-desethyl desisopropyl, Chloroxuron, Chlorpropham, Chlortoluron,
Crimidin, Cyanazine, Diuron, Fenuron, Isoproturon, Linuron, Metamitron,
Metazachlor, Methabenzthiazuron, Metobromuron, Metolachlor, Metoxuron,
Metribuzin, Monolinuron, Prometryn, Propazine, Propham, Sebuthylazine,
Simazine, Terbuthylazine, Terbutryne

Uracil

(Sigma-Aldrich, Steinheim, Germany), 1,000 pg/mL in water

AEL thgo] Fo} o] AEFES Fsto] HF 7 3
FEEC] T TFE F 9 pg/mLe| TR EABIEE =
Asdel: 5 4L PAH mix, 10 4L phthalate mix, 1,000 4L

pesticide mix 2 10 4L uracil €741, AZFRA47)9} A3

1291 o] 49 2 g A~ A8 do A= Acetonitrileol] ]
gk 1:10 s &9 314 AEFS A&k

Method

One-dimensional column and solvent screening

- Agilent ZORBAX RRHD Eclipse Plus C18
- Agilent ZORBAX RRHD Eclipse Plus C8
- Agilent ZORBAX RRHD Eclipse Plus Phenyl-Hexyl
- Agilent ZORBAX RRHD Bonus-RP
- Agilent ZORBAX RRHD SB-CN
- Agilent ZORBAX RRHT Eclipse PAH
(each 2.1X100 mm, 1.8 pm)

Columns

A) H20+0.1 % formic acid; B) Acetonitrile+0.1 % formic acid
A) H20+0.1 % formic acid; B) Methanol+0.1 % formic acid
A) 10 mM Ammonium acetate pH 5; B) Acetonitrile

A) 10 mM Ammonium acetate pH 5; B) Methanol

A) 10 mM Ammonium bicarbonate pH 8; B) Acetonitrile
A) 10 mM Ammonium bicarbonate pH 8; B) Methanol

0 minutes—20 %B / 10 minutes—95 %B

Solvents

Gradient
Stop time 15 minutes
5 minutes

0.500 mL/min

Post time

Flow rate
Temperature  40°C

Injection volume 1 pL; injection with 2 UL water plugs

220 nm/4 nm, reference 400/100 nm and 254/4 nm,

DAY (S reference 400/100 nm; data rate 40 Hz
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MS detection

Columns

Solvents

Gradient

Stop time
Temperature

Injection volume

DAD detection

Columns

Solvents

Flow rate
Gradient
‘D Gradient stop time

Modulation time

The Agilent 6530 Accurate-Mass Q-TOF LC/MS system
was operated in positive ionization mode with an acqui-
sition rate of 5 spectra/second and the following Agilent
Jet Stream ESI source conditions:

- Gas temperature 300 °C

- Gas flow 8 L/min

- Nebulizer 50 psi

- Sheath gas temperature 300 °C
- Sheath gas flow 9 L/min

- Capillary 3,000 V

- Nozzle 500 V

Two-dimensional screening
First dimension

- Agilent ZORBAX RRHD Eclipse Plus C18
- Agilent ZORBAX RRHD Eclipse Plus C8
- Agilent ZORBAX RRHD Eclipse Plus Phenyl-Hexyl
- Agilent ZORBAX RRHD Bonus-RP
- Agilent ZORBAX RRHT Eclipse PAH
(each 2.1x100 mm, 1.8 pm)

A) H20+ 0.1 % formic acid; B) Methanol+0.1 % formic acid
A) 10 mM Ammonium acetate pH 5; B) Acetonitrile
A) 10 mM Ammonium acetate pH 5; B) Methanol

0 minutes—20 %B at 0.100 mL/min

50 minutes—100 %B at 0.100 mL/min
60 minutes—100 %B at 0.100 mL/min
61 minutes—20 %B at 0.400 mL/min

70 minutes
40°C
5 pL; injection with 5 UL water plugs

220 nm/4 nm, reference 400/100 nm and 254/4 nm,
reference 400/100 nm; data rate 20 Hz,
stop time 60 minutes

Second dimension

- Agilent ZORBAX RRHD Eclipse Plus C18
- Agilent ZORBAX RRHD Eclipse Plus C8
- Agilent ZORBAX RRHD Eclipse Plus Phenyl-Hexyl
- Agilent ZORBAX RRHD Bonus-RP
- Agilent ZORBAX RRHD Eclipse PAH
(each 3.0x50 mm, 1.8 pm)

A) H20+ 0.1 % formic acid; B) Methanol+0.1 % formic acid
A) 10 mM Ammonium acetate pH 5; B) Acetonitrile
A) 10 mM Ammonium acetate pH 5; B) Methanol

2.500 mL/min
0.00 minutes—20 %B / 0.27 minutes—100 %B
0.40 minutes

0.50 minutes

Modulation

Temperature

DAD detection

Columns

Solvents

Gradient

Stop time
Temperature

Injection volume

DAD detection

Columns
Solvents
Flow rate
Gradient

D Gradient stop time

Modulation time

Gradient
modulation

Modulation

Temperature

DAD detection

80 ML loops; cocurrent configuration; 0.50 minutes
modulation time; modulation on: 0-60 minutes

60°C

220 nm/4 nm, reference 400/100 nm and 254/4 nm,
reference 400/100 nm; data rate 80 Hz; stop time 60
minutes

Final 2D-LC method
First dimension
Agilent ZORBAX RRHD Eclipse Plus C8, 2.1x100 mm, 1.8 im
A) 10 mM Ammonium acetate pH 5; B) Acetonitrile

0 minutes—20 %B at 0.100 mL/min

50 minutes—100 %B at 0.100 mL/min
60 minutes—100 %B at 0.100 mL/min
61 minutes—20 %B at 0.400 mL/min

70 minutes
40°C
5 pL; injection with 5 UL water plugs

220 nm/4 nm, reference 400/100 nm and 254/4 nm,
reference 400/100 nm; data rate 20 Hz; stop time 60
minutes

Second dimension
Agilent ZORBAX RRHD Eclipse PAH, 3.0X50 mm, 1.8 m
A) 10 mM Ammonium acetate pH 5; B) Methanol
2.500 mL/min
0.00 minutes—30 %B / 0.27 minutes—35 %B
0.40 minutes
0.50 minutes

30 %B at 0.00 minutes to 100 %B at 60 minutes
35 %B at 0.27 minutes to 70 %B at 30 minutes to 100 %
B at 40 minutes

80 KL loops; cocurrent confi guration; 0.50 minutes
modulation time; modulation on: 0~60 minutes

60°C

220 nm/4 nm, reference 400/100 nm and 254/4 nm,
reference 400/100 nm; data rate 80 Hz; stop time 60
minutes
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So) A Aol tsA o5 §uie] pH gk el 2
G AN G BAT 5 Ak A, BHB 4
B3 e A-9714 WIS JHaL g shgrEe] Qi A,
wl S Aol §AK Al AHESIEIRkE pH gte] Wstel )
2 8739) Aego] 2 webd 5 Qlgol Felslof & ot
HEE QA Afole] A B QS e Bel2ae of
219} o] APk A2l vl Slal, YA e
QUG tepd Belxd w3 A Hela

Eclipse PAH with 10 mM ammonium acetate pH 5 / methanol2
Eclipse Plus C8 with 10 mM ammonium acetate pH 5 /
acetonitrile(R* = 0.957)

Eclipse PAH with 10 mM ammonium acetate pH 5 / acetonitrile
and Bonus RP with H20 + 0.1 % formic acid / methanol + 0.1 %
formic acid(R* = 0.957)

Eclipse PAH with 10 mM ammonium acetate pH 5 / acetonitrile
and Eclipse Plus Phenyl-Hexyl with H20 + 0.1 % formic acid/
methanol + 0.1 % formic acid(R* = 0.960)

Eclipse Plus C18 with 10 mM ammonium acetate pH 5 /
acetonitrile and Eclipse Plus Phenyl-Hexyl with 10 mM ammo-
nium acetate pH 5 / acetonitrile(R* = 0.998)

el AT Tz =27} Comprehensw 2D-L
A Aol Hgsto] BlAES S 234 Bl 2
o] 71&71:8-2] x310] FUF full gradient 174—% A}
7} z3to] By T 7P WL 211 EEHYE Aw-ehs
@PJoﬂ ngith 2D AZrfE gH| B
2 ‘Gilar-Stoll WS A28 Gilar 52
i}—?l 2] A\ Aee] AwAd tiste] 2D Bal 7S 7+ 21
93 1R|9] 27]E 2H= " (bing) 02 Wi ARt A
o M 7|ekeHA o = Matal
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B30 el A, F9 EeI9EIE 63k ~2l
191 #el9] 7187] §el7h Pz A%t 2309 Belel A4
ol14] 2427442 AelEgich

(19 3)2 Eclipse PAH column with 10 mM ammonium
acetate pH 5 / methanol Z73%} Eclipse Plus C8 column
with 10 mM ammonium acetate pH 5 / acetonitrile =7
o] z38te] Comprehensive 2D-LC ZAx}ol] thah ZEH=S
A7sp) & AHed A=vtE 13y RS /‘]{Hi% vreRd
o}, A}e] W E $J31ed, Eclipse Plus C18 column with 10
mM ammonium acetate pH 5/acetonitrile 273} Eclipse

Plus Phenyl-Hexyl column with 10 mM ammonium ac-

L 72 %

(a8 3) Comprehensive 2D-LC MgS I8t 220 nm UV A=of st 2D-LC I =0t&E
a9 £F 22| z8 Znte {25 AlZH(A) 1D: Agilent ZORBAX RRHT
Eclipse PAH with 10 mM ammonium acetate pH 5/methanol, 2D: Agilent
ZORBAX RRHD Eclipse Plus C8 with 10 mM ammonium acetate pH 5/
acetonitrile; (B) 1D: Agilent ZORBAX RRHD Eclipse Plus C8 with 10 mM
ammonium acetate pH 5/acetonitrile, 2D: Agilent ZORBAX RRHD Eclipse
PAH with 10 mM ammonium acetate pH 5/methanol; (C) 1D: Agilent
ZORBAX RRHD Eclipse Plus C18 with 10 mM ammonium acetate pH 5/
acetonitrile, 2D: Agilent ZORBAX RRHD Eclipse Plus Phenyl-Hexyl with
10 mM ammonium acetate pH 5/acetonitrile.
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L= 50E%

(T 5) 21F 7= Comprehensive 2D-LC 2A#s X&st Zak: 1D-Agilent ZOR-
BAX RRHD Eclipse Plus C8 column with 10 mM ammonium acetate pH
5/acetonitrile, 2D-Agilent ZORBAX RRHD Eclipse PAH column with 10
mM ammonium acetate pH 5/methanol and shifted gradient.

& Agilent ZORBAX RRHD Eclipse PAH Z# 3} 10 mM
ammonium acetate pH 5/methanol &4 2 o]% 7]&
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wek7~ & NHs #4593 method development 2}7gol
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o] AEE FAFE 98E W] witelth weks S5 F

+ toluene gas¥] =7t &5 E A&7 NH:e 5%
He= o Yol 4= Q) SFA|TE toluene gast 540l 7

& 7h2 Al3o]7] wiel) Wh=A] w7]A o] Zhol Aok g
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i
0x

0.3

0.25

0.2

15

0.1

Intensity (AfU)

0,05

y = 0.0022% » 00116 ol

R’ =0.9351

a0 &0

BOD 100

WH, concentration (ppb)

(a8 7) NHs =8 2M4(positive mode)

+ Lonestar +A

- OwlstoneAl Ni®®-Lonestar

- OwlstoneAl MFC
- Air generator

- MFC

- NHs standard bomb, sample bomb

g B W B

(2% 8) Ni®*-Lonestar TAE

- olestel : N

1ot e L

- NHs EZ7tA & : 9.4 ppm in N2 gas

- NH BE7}A S489

- OIS Y7tA(AID 75

SPEEREER
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Hfskal 9)\—5‘ Ni®-LonestarE A}

shof EAEATE A Np 7k~ 5

5~25 mL/min

Z : 3 L/min

=
O A~
l

1200

KN
=

&
5

ot

Flow({mL/min)} Intensity Concentraticn(ppm)

0 0,006 o
B 5 0.336 0.47
- 10 0,536 0.94
2 15 0.737 1.41
= 20 1.151 1.88

25 1.263 2.35
14
. y = 0051x » 00336 %
R2=0984 .
1

g 08

z ’

g 06 -

5 04 ..

02 ==
o
0 5 L

MH; flow({mL/min)

(3 10y NHs 744 Hud(R?= 0.9841)

10, 15, 20, 25(mL/min)oll ZFo]& FA-& w o] peak A
o NHs7} A& 3 AFAUE AFdolHE 98 4 9=
£ gHolsloick

NHs9 f#%°] 20 mL/min¥ W] Lonestar®] core -#21
FAIMS filter Woll H.O7} 3£3}5]7] wjioll 25 mL/mino
Z NH:Y §5%S =95 o dgdoleld 2 Wy} gl
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Sample #1,2,3 244 Addn
- Sample #1,2,32 HEDZIA S0 NH:7t 2= A2 2 AlF9 2 A3 S T3l Ni¥-Lonestar 74 2.2 We7t2: & NH: & #
: £ &0let= Zolict 2 470 ppb7bA] EAE 7 QS-E FRlEkla, Yk ppb
FAS I L2 9 NHsZ #48t24F ghd dopant gas® toluenes AHE-
4 5}o] UV-Lonestar® #410] 7H58HS g1 4= ql9lc) @
a7t

=L o= =2 NHa7t Z8t=|0] YA

- Sample #12 #%E 100 mL/minE &3

intensity ZIH|0[E|E 7HX|12 NHs EE7tA2| &
(y=0.051x + 0.0336)0| CHYIZS 1 2.17 ppme] NH

ZE=o] JUS S ERIRCE

Sample #2,32 NHs |37} Ni%3-LonestarlM ZEE|X|

UL
(E 1) Sample #1,2,32| Z2} H0|E{(ND: Not detected)

Intensity Concentration{ppm)
2.17

HD

Flow(mL/min}
Sample 21 100 1.213
100 -0.013
500 -0.012 ND
100 -0.017 ND
-0.010 ND

Sample £2
500

Sample #3

Azt

Sample 2_100ml

MO

Sample 3_500mi

Tt
Sample 3_100m|

(a3 11) Sample #2, 39| 24 Z3}
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IR 0% F g ! e omM Py S MM
< =) a K = 2] = X 7 gl n
BEZET G | : g% wmioiRL T
ooy T = W zr W< O S L3 Ho w2 @ X
TREzie  TEey 3 s wZZ TwiBE SR B
_ —_ i g =) E: 10 K
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r X o — T
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HOE‘HUU_HI OWE‘LI H H i

o N =T _Emwﬁﬂ —_— a

= o ® oy B

m;&ﬁwﬁ,ﬂmﬂ ‘mﬂjo..lq -m

C‘I‘L.XE 1_/|Ll,mo

S Ew rE 4 8E

5N 5 & O —

g T oa o & ha -

= < H o

I SN R BN & =]

S N M o gl A o g m B,

E=r - x ™

rlmﬂrmv‘_lvwl ‘_ﬂouéeﬂo e

S X 5 = T B o

z(_mALE.wJ._l% Honﬂo..ﬂo

,Dron«.uu,m_w,mv mLﬂ_w_._Urﬂ d

BeEHda =56 B

T RT #3F7 C

oy NL® WX CSCINE e

oim]ﬂi] o ™ o —

‘WLHA.I]‘_‘Lo. m—

Hoarr = W oo o

o ™ ® W T -

2 (HbATc) 2At (EA: Biological model)

S{AH
=25
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b5712| 2foldl 7|
001| EH6f01 el I%% dslof

HbAlc 5% WERAFES] Gatd NZd ol tiste] 5
A gshakgo] o3 =AY & Hb vvt =343 g

- o] ELM W © HoAlc SHIS S ZA0| HYtstol, WA B
E5FOZ MA Hbol S I, Bl BH IS 3 BeE yE &
2 Sl HbAlc s=E SF3ICH

- B4 B DT R E AT} HEWSS TR, 18

Elo|== ZEEA HEIO|E M3tF A0t HHSEICE Sl0|EEA| IS
=]

HHEE

7h¢ &9k A= Hb #olAlE, HbF, 71 we] #iles

ojt}. 9007H¢] MolA7F FRIHJAL, 1 F 99%+= vt 2

2 4709 Wl JolRbrh: S(epzeFA F4, v=4l, e

D). CletzezHl 511, v=]l), ECsd oFrlolel), D Al
s}

). S, C, DS} E| ol 45 def §34 482 op/lsh

olz]g Hbe] 414 #alli= vheslal 4] el So]4o]
oA dnislaly] oyt Zh WS

NGSP Afe|EcllA] E%1 7Hgatet. ol& Eol, HbAleo] %
= HOF 1%3 WY AR A= 1% A4askal, Xshd a2
PHE el A= 0.7% 3HAageh o] e dh A 2ukE Tef] o}
TAZ A7)0 s HbF:= 2 22)3kx|vt, HbCarb, pre-
HbAlce] Gx%e] HbAlest 7e] ZotA #lah7] ot

o gl 913l IFOCE: &=
T S

< endoproteinasecl 23 A= 1 HAE =
HPLC-CE & HPLC-Z7]#+%

=4 7S Alwdt

hexapeptides&
AR SAH B

o) Aol 9, HbAlet: B8 Agehizd) A5
93 FA Ak GO = BB, FES 7hd QA
HbAlce] S #4b7] 9192 Azahaha 494 719, &

o A% 5 Elole] 42 Arjsa] 918

e,
ko
o
ui

Trinity BiotechAl Premier Hb9210™
’:T?

| ~ B Sl -
=1

i | iri‘:l‘.f
£ nilse

@ 99

8 0 9,

(@ 3) Trinity BiotechAt Premier Hb9210™

Trinity BiotechA}] Premier Hb9210™ HbAlc #47]=
8k Z 2upE 7] WS o] -3 HPLC A2 o]& 3
2rlE 729 9] WS Folal, HPLCY £52 2H= A 2¢

Yo L 247]0] @
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HIA Het 71 : EntechAt

7] RO, ST B BAo

AAIA 2

l

7 ARy Ao s F

571 HEUE Algel] tig b3

S

ol

7]%¢1 Silonite™-S- o]&-3}
£ 3l Stainless steel 749, 714

2<H] Ziﬂﬁ tE AZy AXEeS AFsla ok EntechAt

4 hsd SgEe 4

ZYsl AT £ 9= = A0 A-GC/M

S _Z,_CQ }\]/\Eﬂ
FEN ERAL AT

A 209 %9 EntechAHE 2 ofwdlt SALEL A2 w33

o wolol e FAL Pk £ o}

AFEHS 23heke GC/

MS £41& A3 A8 71ES /ssich

- Microsacle Purge & Trap
- Extended Cold Trap Dehydraction
- Large Volume Headspace

- Pulsed Vacuum Extraction @
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p-

EntechAt= TAMA| 21, AR, AE U S&,
MIZ QC, Belst, 24 A Atelo| HALE K[dst
= =4 7]7| M= YAO[Ct  EntechAl= H
MR A2 MER FH|e| 7He #ot ofL2} GC
o GC/MSD2| A2 FAE| U | A[A-E NME
Moz ZFsl ULk

History of Entech

m ] Entech Instrument, Inc. A&

+ Tedla® bag2t SUMMA canister|
MEZE O7| 2 A2 242 2l
multi-canister L EMZ2] 71t

+ Silonite™ EHA2|7|& 7HL

* On-Column Multi-Trapping system
& PCME 24 7|& 274

== B

T ®MFQ O] AlE 5 AILH
(Model 2000) & Al

= 2 - TO-14 B4 £24 A7)
"_ﬁ * SUMMA CanisterZ 0|28t EPA 241

R
Fl=AH0|A-GC/MS ¢ AIA.E:.“

TO-14 &34 &7
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19% - g

I i
ID

19%

]

e

=2

-
I

F4/HIF4 VOCs 24 syt
EPA 2418 TO-157} A7H=]7| oA
S4/H534 VOCs 2M &84

(Microscale Purge & Trap)S 7t

2Nt == AlAHE!(Preconccentrator) Al
Model 20002 CHS 2EI2I 2M|C] S5 A
2El(Model 7000) EA|

Smartlab

1CHe| PCE MA| Cf7| 24 Ag4A
Sgtstof Zalg 4= U= SmartLab
HIZ 2ol 7Hd

bt

mjo

OtAloet & CHEIH =ty
OfAlotet & Ch2ld A&

(Folatstat Ao #1Z2)

7100 Preconcentrator ZA|
=2 4350| 7§MEl Model 70000]
JHetEl X| 4 Dhof| AIE EA|

Headspace ZA|
HMHIY Canister/Large volume head-
space robotic A|[AE|(7524) ZEA|

SmartLab2 £A|

USB S4l galol HIEQT S8 Al2H
SmartLab2 EA|, 71000 M 7100A SL22
AH|0|E. SL2 X[ AIF HHIO|E(4600A
Stds prep/3100 Can Cleaner/7016CA-2

Canister Autosampler)

Robotic A[AH] 4t
7500/7500A/7405/7510 Robotics
Systems 7Hgt

7150 EA|
‘On-Column Extraction” Multi-stage
trapping A|AE0| Z&El 7150 Precon-

centrator ZA|

|

,ﬁ. &

a1

Q-

i

I |

-

Entech A}R4! O|H
Canister X MEZ2I H|
APFA 242 o]

et 2 484t <l

i

7200 preconcentrator EA|
7100/7100A CHS 2&IQI WIN72 &t
715312 3D modeling S/WS Al=st=

7200 EA|

7016D EA|
C|X|E dtalo 2 HEEL|= 6L canister
LQEMER 7016DEA|

Omni-Sampler/Omni Sampler Plus ZA|
g8, 017, 2 24 Z2 09 sl=am
0|A 2ME 2[8H Omni-Sampler/Omni
Sampler Plus ZA|

MZE S8 290
M AZE AE O L2 ERHE H
il

317 2l Aol BRIE THstr AU

oK

kS

rok

T2 M5

7|&8 7IX|2L U= EntechAt=E
Ultra CanisterE 7t Zofl 24
el EZE TOV(Toxic Organics
|01.:1% §00| JHME HI2HRY

29| Toxic Organics

2l&t
=
=

Valve 25 _._7H
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GC/MS/MS, AgilentaHs 0I2 siLIZ SS8tLICH
[Agilent] 7200 Q-TOF for GC/MS

g
A o] s, 2
bt FesP A58 5 itk GNEO B BALFRAY]
2 GO/MSDE Be3lo] 242 :

2ol FEgEe mek GC-QQAE olgalort 3z A9 gsrv.

VEP £40AE drivt B8 A& Zohl 7t Sasb 283t
o, 58] A2 S0l A7 AR AL gl veERT s, dx
FEpH 2 5 718 LAl 9= e AR 9ol Fad 9GS dhaL 9l
7|t RS Fohl7] S1ahA= olel @ dEL F410] B ATt
o5 WEPA Aol A= ghojrefe] uf o] ¥ o= w59 diE 4
O£ Wels= Aol 7HE gyt

olg M| I A thet AL 1S vt wE L e & 5 e
o 2= AR A SAES o S 5 lon, mbM i
e AFTAE 288 F gtk B o} QQQSH WISt
Al sl deEA7le] MS/MSY] Mde =4 Q-TOF Al~8
& &8oto] w3 AYRA HolHE A= ¢ A HeEH
FT-IR, NMR, SEM, TEM 5-¢] 7]} £4E& 96k Lk 1
o Fok= SAEAY] TS ThedA Fth

- Agilent 5977 Series GC/MSD
Single Quadrupole MS A|AH

UNR SELE HEo| Yl H/EN 24

- Agilent 7000 Series QQQ GC/MS/MS
Triple Quadrupole MS/MS A|AE

20z 47 429 YT FY 24

- Agilent 7200 Q-TOF GC/MS/MS
Quadruple & TOF MS/MS A|AH]

30/ +3 4o

Y= B & FED By 24

L RREES]

[Agilent] 8355 SULFUR CHEMILUMINESCENCE 27|

A28 A9 Agilent 8355 SCD= 41343} A2} HelAdS 74
925\ AALE A gelehgziay] o] Bok JRE Zlsduh

Aeo) =2 A9 8355 SCDE 71 355 SCDe] AaL A2 +
FES 40% o3 2rAstsho 24 7]E 1AZke] AL EE Al
H(Inner ceramic tube) 2] AAAITHE T 10802 &3 5 72

7] FARGE v kst 4 R S e,

HI-N

e ST ox.

=
g

e
b
3
oo
o
fitl
ogh
oty
e
it
i
e
2
&l

2 (Sulfur monoxide, SO)<] &
vt o) 0]% Zet=rtd 2] (Dual Plasma Burner)&
23(Ozone, 03)°ll 23] talehagoz
3 AFFULh AR vE 2
AX4 Q= 5&3HE (Equimolar) @] A&

oAl A& AAE EEdf ok sk G (Sulfur) 4

B

M oox % KU
_(::L
32
o
=)
e,
22
oty
oi?l

I

82 ox
N
e i)
rir
N
% s
o o
\5)
oF
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NI
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)
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flo o o
o gy
H
22

-3
i
27
)
ox
£
N
ki
it}
offt
>,
=
E)
o
i{‘
Ky

Zl

Am

- 7|H 3 20tE DT EEAM AR AET|

[

- 7| I 20tE T E MXF(7|=2)2 Standalone E(F|HE 28 AS

- Pico-gram s=2| ZE5H|

- Et3l$=A(Hydrocarbon) ol /5t A& 3l (Quenching) $ig
- AMMQE SEEEIEE 1S
7

(11
—

(g 2) Agilent 7890B GCof| Ax|&l
8355 SCD(7|2¥)

(a8l 1) Standalone
8355 SCD
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=oH EXJIAS OHS(] == AJAH

[Owlstone] OVG Calibration Gas Generator

OVG Calibration Gas Generator:= ppbllAl ppm 55714 F=H
2 RFIIAE Eo] T AlEIS YT Tube U 57548 vapor
SIAA AFEY RFFAE AXSE 7ES ol 8PULE YT
T tube?] FFE 27HA 2 permeation tube$} diffusion tube”}
A5tk o] A|~ElS 25 A8katal A7 over month, year)ol ¢

H
& A1 Aol E ARRIE BEAE BE F e

* Permeation tube : F£2t& & = XHQ(PTFE 9| tubedil SHYES AN

247} 7H58 PDMS membraneS AfChof| ZEtA|I7 |2

* Diffusion tube : &
EXNMES HAHEZ stainless steel E7(0f 22 SEY

2
i
>
1
=
30
rir
2
Q
rir m&
o
)
N
S
i
2
Q
,.J;
To
<
O
<
[®)
3
%0,
(o

- EFVIAR BE £ e dE STt BB (S 5007171K] 7+s)

(OVG-4 : 2~37M, V-OVG : |t 6
- TubeS OVG 22 0] £HX| F&/E2otH 7| 20 WAt A&sia &0
- ppb SEMME Fhsln MY LU= EEIIA ME THs
- 712 2% (tube SHHE 2F $200~$400)2 7HXI1 Q107 Zis|H

JtadRd A 2ts

iR 282 A 7HS)

0/0

2
o
- HAM/717| HAE

- Calibration(FA140| Z8t MEE BEIIAE UE = US)

ZtEMA BAD)

[Trinity Biotech] Premier Hb9210™

Trinity BiotechAF2] Premier Hb9210-> boronate affinity sepa-
ration®] BHES} AHs 145 WA AZeHE Tgjv]e] Aol
B AT ML AL =2 Au|Ur) Ao 210 AA S o
ol g=e 4= 9li= Premier Hb9210-2 & A= Q1] AAA

Ao g FE] Ai&S 59 71l lon, 7 H-o] BES] Hof 9l
o] st=so] Aol F2HAQ1 A7} 7hsgk o] Ut

- BAFAJZE: 7448 BAI/AIZ

- 2% 24 : Microsoft Windows XP / E{X|~32] ZLIE

- A &A=& 2= 0210 AA| + STAT( ZA)

-UA ER MY/ 8€ES, EDTA / slaiel | ERESLES
- &4 IFCC / NGSP

- 211 59 : % HbA1c(NGSP), mmol Alc/mol Hb(IFCC)

- % CV(HESHHIE) : (2.0 %
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AAR sl 7|7] ZEH

Agilent GC Ignitor W A%

A Flame on Al AASAsP7t E|X| %420, “Flame off message'7t LIEH:.
101 ZIA|ZE AL 0] 2 ignitor £4], FID ZE0| RS AP Gas == 2T, 2 SXE E£& 7 0|22, EMA|IRS S50 28t 2+l

Xl Ignitor Castleg & Cf ZO{F7{L}, WA|BICY,

I e olx

IOIE—I A2 At

7<

FID bodydllM 2IiL4E 0|25t0{ ignitorE =2[&HLCt, IgnitorE &H|LC HPN 19231-60680).
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2zt 2EZH(USP)O| st 2824 &4 Ft
- #2 2 R o2 X/
- 2AMZa
Tra_l:aahiliw Rssay Res_ult;r |
Dbt Ve i i o] oz HOPLC [T W 5P T Pl P
Ansay v, USP Reference Standard (as s basis)
Briap Valee wha ISP LT
-1 EOLR0N
[ e 1 T ]
@ HMIE AtF(Analytical specification)
@ zEe 2ol AL El 2F | =20 LSt 2= (Reference to
Pharmacopeial monograph used for the certification)
@ A== AldH o] 24 ZxZ(Analytical conditions of the
method used)
@ YAt 22| o HYR|of CHSt &= (Reference to the
Pharmacopeial LOT of the primary standard)
® FOIZl 2&F LOTo| Chst A3 == 2MZH(Assay value
traceable to the given Pharmacopeial LOT)
0|z} EE =20 A

(1) Human Drug CGMP Notes, Vol 9, number 3, 2001
(Internal FDA Publication)
- USP 0l2|2| Z|AtoflM H|Z=5t E—’é—“"'ol Lm0l EY @4
Al A

S2 Zapsiof 22je] 25|

(2) FDA : Guidance for Industry ; Analytical Procedures and
Methods Validation, August 2000

- BRSO, YREFSH)2 USPINF EE CHE A/l
Z32U(CBER, 21 CFR 610)2 228 78 4 9t

- 48 EZSAC, ULEFSY Tt 0% EES)S Ui}
B2 ChS3 FEsH0l ALgsls BEFETOIC

(3) United States Pharmacopoeia, General Chapter{1010)
BEEZ22O AL 1 USP YAt EE S22l ALZ0| HAIE 2

—

2, USP YAt EREX EE USP YAt BRSO 238

(4) European Pharmacopoeia, Chapter 5.12
- O} EE 2 YAt EE2ED P°| Hlwoj| ol #=E EE
ot ZZE TR 1 2{0l| 7|5t 01
a4 Afoil 2EE U0k

ol
- 3QE Tl olele] MBEFES AFSE 42 O A
CHst ™ot o

WA SJoHE o BEE LS A=A B
9tk oF 6001 3] AE S WA 9)
RIeel= 513 Qe

AFe] 2 VR 7 23S gshaet 3 RekE Tea e (02-
2140-5490) ©. & A=tFA]7] vy},

@ DAY MSA BT YRNE 282 22 THYUE 35, 55 | (EMS : 1588-3550 | HAIO|E : www.labplus.co.kr
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BD Accuri™ C6

il

SAE WA o) 3110111%: Fhike. elolAsh AZE]
g ro ey ALel ke 5 B

19743, BD(Becton Dickinson)AFell4 FACS(Fluorescence
activated cell sorting)Zhi= ©]522 HE E77]5 &3
7o, o] % fAAE 412 FACSER= o502 dHAA =
t}. kA e A&l g-o)= Flow cytometry(FrAl 3 24H) &-&
7)ol

Flow cytometer (f-A13

REEERER 2

=
He

Al
A

BD BiosciencesAti= FACSE
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719} A1 B771E AAkskal 9deh @A) BD BiosciencesAt
o] fAIZ #417]25= BD Accuri™ €6, BD Canto™II, BD
FACSVerse™, BD LSR Family7} glom, f-+13
BD FACSJazz™, BD FACSAria™III, BD FACSAria™
Fusion, BD FACS InFlux™o] it}

BRI

AFE3S17| 412 SMIE 2M7|, BD Accuri C6

BD Accuri C6+= BD BiosciencesAkoll Al AL 1= FAl
FollA 7HE 22 Aol o] fAlE
717} & A719F AR 2 #E o] ofEeo R I8 FE 7]
¥} 28 FEAE Do = k= 4lddl v]&l], BD Accuri
6= T A AHE 7hesh HElE ofHA edof Al A
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E3he WAAEE PAS ol§stel 94 F W HEe]
Fe PAFE PO S8 5 Itk Wk ohle, DNA
QH2 Fal AL FHo] o) ol FolA=A] ojuls B
A Z40] ket Aol sl HlaL e o]F Fa ) 2
ol 4% a1 gtk
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HIERIS 1 Sdol weh 4847} X84 WE e = L,

H|E}2IC(Ascorbic acid), HIEFDIB (Thiamine), HIEF2IB, (Rivoflavin),
H|Et2IBs(Niacin), HIE}2IBs(Pyridoxine, Pyridoxal, Pyridoxamine),
H[EH2IBs(Biotin), HIEHZIB2(Cyanocobalamin), HIEHIBs(Folic Acid),
HIEF2IBs(Pantothenic acid)

H|E}2IA(Retinol, Retinal, Retinoic acid), H|E2ID(D2-ergocalciferol,
X8M D3-Cholecalciferol), HIEIZE 8&(Tocopherol 45, Tocotrienol 45),
HIEFIK(Ki, K2, Ka)

Oj2 et 24
HIEF B7(Biotin), D3-Cholecalciferol, HIEFY Bi2(Cyano

cobalamin)®] 79 Aol L3 w57} Fn|Eo R A7)

SAE ol g e Sujgko w xghvlo] ik oleld v
uElle] BAE FlEe] QR oR Had 4%, UV §4
sl Ae) 7gol vl mlekate] Rt Ale] rHle.

= 417 ekt
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[z s e-se | [ 2usasus |
= 1% MaCl 8% 3.0 mL
- 3% pyregarcl sthanal 10 mi__ PrepHPLC |
= 60% KQOH 1.0 mL - vitamin 23]

| FhEES, 0L, 308 | - BOHE MY 405

- & 84(2-propanalhexane, 0.5:99.5)

| 92 |
= 1% MaCl 19 mL
= 2200 Ein-Hexane(1:9) 15 mC

HPLC (UVD)

| e, 5 |

£ 4 2], 3000 rpm,
108

%27)7] Ml MR AN AL
J2l7]7)= olgldt Zuj n)
% Elvle] i3] A7 2AEE
AjEo] Wate] 7)2e] ule}
e S E R
gfol=g Al AES spaka)

an At 71 HPLC AlZ=gle]

j (Q-Pump, UVDAIZE)) ~

\"' — 914 Mg gHstel AA

=gy e FE EHC ) BUS o8

aho] LHBAS YUY FF

Ak B3 712 o) o 508 ol el PSS olFe] )
ppb M) FAl) tjg EHHAQ) &AL AP Hch

ASIE WH AlAg0[2?
HERE] A A A 2Rle] ek 29l Al B

& waHel AAe) 9 s Eole @ 4 glrk 291 Wy Al

- & Ilol 23 AR (R, 5%, 248 Z7)
- =xst HxE 2 M2t
= Zizo] FelE 4 9t Hefol AlRE 25 Tt
- 2B Matrixol SEME0H S| Lo FE310f 24

=
- 24 Alzbo] ot = 273 24 glo| 2Tk HAHR| W
=

- ppb level7tX| otEXo 2 B4

oFsto] 4 5= Qe ol e A 2914 7]

(2" 3)3 7o) oF 50u) 7HF

g, Cobomn, paazhin gy

Column Switching A|AE!
HA2| . 7ot Az A2 ot

Sample loop 20| 2}

Az Felg 100 KL O[5t -
0.1~0.5 mL/min #&22
SAF ALREE f
0|54 ALSH 1 mL/min LS| OlS Ale] AR Kzt
e 2 ppm ppb
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Aol A HAL 24 1 0f|0|E|ZRHE|0]

24 (PET) 5 ¢J2] 747} 9lom, 20054 FEAZHEU) =4 -4
AgilentA} Fol€& FT-IR A28l @42 52 4848 A 2 sy alele) Q3]s TeolE 639 QA HUtE
FT-IR A% = 7oA wEA 274 7haeh vt &4 53te] DEHP-DBP-BBP & 3%9] Zedo|EA 7kaxAl7k
Alzsgllofe}, AlZe] fIRIu EHQl A 7|9} dFGlo] #Ale] e RlolsA, AEAC] e EEUS Eelein =
Qg o] ol viE FA7Fsh thdd Aol Als R Sk O] B FEOIU ALFe] I foll SolrkA T2
A(FZY, ARIE, 75, ZEYolE #4)& & Fov Yo z2ha-5 wEllsiAY E-kA71E WEHIAl w@EE (endocrine
2 EE ARE gofsli= Fa WUk A%, AR ARR disrupter)®] UEF2 = QG- frotollAl 3]t 1A el 187]
A 5 o] SE&EoklA Al AF glo] Fl F A, A W Zol| gk 9 m|=t, EUONAME 9 - frol-g Al A9 7=
MG WEA A JEE HH 5} AAFHAC I 2L SAEHAR /] 0.1%7H4 1FAISkaL ATk

7]Eo] Zego]E 42 GC(Gas Chromatograph)Z ©]-&
ME 9ot GO AEE AAgslof 3l WAZEY EA481=
o] Hol SEPrHHA B AlEEo] QA F3l3h =50l ol B2 AlZke] AQF, 7F - AU AlE AAAT B4 Al
TS 2871 ARl AL, 1ol whe Al FE 2ol AllEol S7F WA we] ofg-alof = Af-olli= of=lRe] Utk o]
U 27 29l 1 AIE stE o] 7k gint. ofEE BAE T A 3 FAES sl A3b7] $15ke] screening #= 2 FT-IRo| 714
ol DA #d FAES AT i AMEEE 22 T S W glom B AFofA = FlE FT-IRS o83t |%
Zego|E 7} QlAlel fafisltiar BHE X WAl 1A bide] =9 A nlZ YO ES FAE 4 o= AES RIS
o). xedolEl FeiaEg fdapl WEY) 93 Stedz
AFSEIL Qlow ofdle] L BE SAE SRS =M, FTHR 249 4% o AYE 47124 34 B4
MEF A58F AV, AA, &2 24 T ohde Ak Al de] AREE L glom, & ofel] Aol ThEsithE S
FoA LA AFE-HT 7L e, ey 38 Aul Sl el ¥izkele] A

Al FaL ARESIT B A58 AP AR 7 etof Bk B
e tolddd g ol E(DEHP), thelRE g olE I} Alge] 7)o Algke] AUt olegt EAIES HAsLAL
(DBP), wed g o] E(BBP), ZelogdH g 2gd o AgilentAtell A= 2159 e S 243 FT-IRS 73t



Yol A HAL 24 1 0f|0|E|ZRHE|0]

=
o] PVC o]l Total PhthalateZ 84 £4
tion curve® I8 LOD 0.1%7H4] 54 4= IS &s
Ak w3k Exbtr) fARSE Bl Zge o] E(Non-phthalate:
DINCH, DOTP, ATBC, DOA, TOTM) 7F&A] WA -3l

zZekgo]EQl DEHPS &2 & h=A] Felaoit

Al
2

o2

Step 1. Calibration curveE 12l7| I8t ZEAZ M=

1) THF(Tetrahydrofuran)2 0[83t0{ 100% PVC(Polyvinyl
chloride)& &3iAIZICH

2) SafiAlIZ] PVC LHoi| H|ZE|0|EQt ZEH|O|E JHAKE E1
AO{Z= Lt o|uf H|ZEf0|Eet ZE|0|EQ| 0| PVC Lo
30% BT AX|E = U=E siF0, ZE0|EQ| 5=t 0%,
0.5%, 1.5%, 3%, 6%, 9%, 13.6%, 20%, 30%=Z Hst=|=
E AlHE 0HE0| =LL(E 45712] AlH)

3) DHSOJT A|HE &20i|M 517 A 28l &, Vacuum oveng
0|8310 THFZI EX| == 60 CTOHIM 4A|2H SOt =L

Step 2. EEAE EH
Instrument

- Potable FT-IR 4500Model
- 15 |bs; 8"x11.5"x7.5"

- Integrated PDA computer
- Internal battery

- Dedicated sample interface
(3B ATR)

- Designed for field use

Accessory
- 3Bounce ATR(attenuated total reflection)

- No sample preparation required

- Uses diamond sensor that
cannot be scratched

- Phthalate LOQ to 0.1%
(matrix dependent)
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Analysis

Step 3. MicroLab softwareS 0|&¢t Calibration curve =4

Step 4. & SampleZ 0|&510{ Calibration curve ¢!

=
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(agl 1) ZEto|E 7= 4 IR Spectrum

- wi
Vi uasi] |

T

1 I.|I| win
[T /\, i'“'
- e b A
Ln wi
amm W e
B L) T T

L)

e fim

(3@ 2) 2 PVC2I DINCH thol| ZEt2{0|E 5T Hslol| 2 S8 9|x|e| AHEY gz}
ZEH|0|E 5% 0.00%(orange), 0.60%(pink), 1.76%(green) and 3.29%
total phthalates(blue)

o en
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iroo  ieGG  Thoo

(a8 3) ZEtefo|E sstof w2 Full range spectrum(ZE2|0|E 55 0~30%)



< FTS Pt | Coiien § i r—— . ——

e

P P L ey Sk
Ay

(a2 4) DEHPs X #stol| w2 Calibration Curve
DINCHS} PVC7} s, &&52 MEES 0~3%, 52 1558 0~30%

(B DO Het 22 Lo 2 v|=Eo|E9| ZFH
Audn LoD, LOQ

H}30{ Calibration ZHd Al

Calibration R? LOD LoQ

DEHP in DINCH  0.9392 0.020 0.06

DEHP in DOTP 095972 0.050 0.15

DEHP in ATBC 0.9998 0.024 0.07

DEHFP in DOA 0.9592 0.02° 0.06"

DEHP in TOTM 0.9995 0.05° 0.015"
Z2E

9] Azlo| A HoJx]Zo] Potable FT-IRS o]&3te] Total
Phthalate® 0.1%7H4 A& 7bFsdhs S98aoH, ol&
gk, W= EUCIA qtAlekE AR 34 s §hs 4‘:’]
gt R R dnut $FlA Zeee]E9] Exjol it

Screening 3h= &0l v Agtsivl AdEw, 4500 F_%‘
]l Handheld FT-TIR(4300)& 0]8& 7§ Hr} A|59] A

aelo] B4 5 912 A0 o

ATFRONTIER Z7|= Q12fA| 017 QIFHER 60 ALY | CHEXS

NAH 24

Agilent 4100 ExoScan $i=& = FT-IR

Chol mE2 ME s A|AROCRA 7T

StHME 827t Chesich mat 7ttt MEY

HAHME|= CHA| LatelHESt Lo glo] £ O]

Lol wAleh & QIcth =M FE| L= 24 #ot .
ofL|af, 2o, WS Tatsts M3 B2 24 of

= o|AlHo|ct,

Agilent 4300 $1=3I= FT-IR

Agilent 4300 $EZE FT-IR 2 =4 ALO|=
(2.2 kg)2 IR B2 CIAfRIO2 AR A
85| BE ABZOIC) =3t A2 NEBS 2
2 AZE 713 W22 A7 5 Slof HARA
off 244l 7k 0J4fi9l RHICH FT-IR2 Z2Ict.

Agilent 4500 FIHE FT-IR

Astn A} 0| ?_‘13._ Agilent 4500 FCHE
L AE, E2i0 oA

gkl %éﬂr"._% SHRIZ o HE HARAMS K™
it Of Al2|== 17te| ZH| 8 7|A|2| ofd 7
x| Ha EE:EH(}” o|AI7Ho||:}
- HHAZ/oRT AR 24 Tts
= I:HOloI/K-”Oh

- HERAHESZ DR A7

- S4stE MEQIEmo|~

- “‘L:I

_Ilﬂ

AE A

u ® Handheld

é ® pocuabie
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MystaireAt Aura Elite Ductless Fume Hood

0

Ductless Fume Hood= 2820l A #AE 5 & Falgt =
Aell ik edstar Z&2Q1 digto|ty. YE(Duct) & HXE
ZQ flo], W=} gl Carbon %= HEPA HE)7} f-a3k
7k, T, GAES A ok

MystaireAl Aura Elite, 452} ot 25 ZFQtCH

« £FY 27|55 Ao| U BISSHM RS B

st &2lete
=& & 0= A& OSHA, ANSI, NFPA, SEFA 9, ASHRAE
7|Z=0) At
* OSHA(D|= ZIoHY ¢|42k2|=), ANSI(Ol=+ 23],
NFPA(=A| StRHRIES]), SEFA 9(=A| bt AR AH| 7|H),
ASHRAE(D|Z2 3= E33t3])

oI Al2g

o HESE AR} Prefilter / 2AF OHHTIE]

o 2/ =& (Powder-coated) =l metal %
— LA 9l LHAIY 23}

+ 37|2&(Vapor Sealed) =l ot2& — HM7|FES| MM XS

EverSafe™ I S5 TLIE{RI A|AE]
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Ductless Fume Hood

(E 1) MystaireAl Aura Elite Ductless Fume Hood &+

MY-AU30,  MY-AU42,  MY-AU54,
SPECIFICATIONS v AUSDS ~ MY-AU42S  MY-AU54S
Airflow: 145CFM / 205CFM / 265CFM /
ASHRAE Certified ~ 90LFPM 90LFPM 90LFPM
Sash Openings 29.25" W 415" W 53.25" W
8 inches high
Internal Dimensions ~ 307x29.25" 30"%x41.25" 30"x53.25"
(HxWxD) %25.25" x25.25" %25.25"
External Dimensions OerermPetoeld Do Bl A
BO'X30°%x28"  5O"x42'x28"  50"x54"x28

(Hx W x D)

AURA® ELITE - HOW IT WORKS

(3% 1) MystaireAt Aura Elite Z+E-#2|



MystaireAl Aura Elite =E 22|

O 'AE &l 27 37| &2

@ 'CY Za|-LEE SatstMAM O|H HX] 1&F o{3t 2, ol
B FI2)E HAN 7l £71 ozt

® Dofl LHE=! Multiple gas detector0llA] 0{2} Za} AlA|ZH =
LIEE

ME

@ 'E'e oM ZE{(F}2 EE=HEPA)E 1
A L2 MR 57| 2

tSHEA 3R} Ofat &, A

EverSafe™ Ill Touch Screen Controller

MystaireAl Aura Elitee] 2E 7152} el & ghile] X2

AEST 5 glov], 2 ol gL S A A8

F =S AAE:

10 JLIN 2074 042 56 (e Higwrnt. M

|H 00D ADMINISTRATION

HEE s

FIH] (Xf%/—’l‘-%) B

- Blower :

- Alarms : Airflow, 2%, &5, ZE AE So| LA It5

AEYR| EE FIRELIR ZE2 NS
- Energy Consumption meter : Hood2| OILiX| 2|2 XlZ
- System Date : A|28] HE O 2= AL 29F

- Temp and Humidity : ¥ W &= & 2= XF

- Timer :

Zl

- Duct7} QiCt.
- Duct MR| SAH|7}

Ct.
- Duct 212 ¢lafi BlS #£= X7t gih
B:

dm

- "ASHRAE 110

- “ANSI 9.5

- “OSHA 1910.1450
_ (4)UL

- “csAand °CE

M American Society of Heating, Refrigerating and
Air-Conditioning Engineers, Inc.

@ American National Standards Institute

3 Federal Occupational Safety and Health Administration
@ Underwriters Laboratories Inc

9 Canadian Standards Association

® Conformite Europeenne(European Conformity)

5t 1 031-8033-0600 | HALOIE : www.younginST.com



m]= FDAOI A AHE F<
STARLIMSE A 7fgHch

NHAYERNAY Ho

ME/EEE/ANLEE/7|7|1FE S &2l

(Laboratory Information Management System, LIMS) MR o s Ao B ol AlEo|E, B,
- AEAg FEo| MEjZ 25| Flsh AR L] 2E HEE IR, SRS, W) S el
A2|ste AIAH clelmsEe DSE A MA, A3 o4 2 24 B2, ol XA He|
« AlEH2tFIM AitelE 2E Hjo|EQt FRE 7, HE, Az, HRHE A/t 2 o ol
24 HE, B3 7152 RIS axfeajpz) (WS 48 pdt 7P| S raw data S)
co S Ml LAO| MM HE =& T =
. AIBAl Ljo| BE A|AHIS £t ‘?:I'Elél':'-, Az Mx SDMS 2ES 0|85t Mt M2 MM, AE, 591, HiE 7|5
M HElZ uiEstD, Algolze| W], 28 Lol 2alst,
HREMEE| 52| 7|5 MB35HE RKILAIAH
(ZH : ASTM 1578-13) OHEE QIEH[E]A(Abbott Informatics, Al)AF 274
STARLIMSE ofRE IxH|E|AlolA] 7det A3 A1
2] A]28’(LIMS, Laboratory Information Management
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