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S a5 %2 PDB medium(potato starch,
dextrose, pH 5.1£0.2), 30°ColA 48417 B9t ZI& njofsl &
sonic dismembrator (Fisher Scientific, Model 500)& o]-&&}<]
macro tip= AH8-31L 30% amplitude 41712 pulse on 7 min &
Qb A8k cell wallS 9131l -70Col A WEa & A1 F3}

o] 50% cold methanol extraction W2 FZ313]th

0|MS CHAIN| 2

AL Ak 492 Accurate-Mass Quadrupole Time-of-
Flight(Q-TOF) LC/MS(UHPLC: Agilent 1290 Infinity, MS:
Agilent 6520, USA)E o] &3te] A1tk 1). ESI+Jet
stream WA 02 positive 0|8} =4 gas temp. 325T,
nebulizer pressure 30 psi, capillary voltage 4000 V, skimmer
voltage 65 V, fragmentor voltage 150 V& 2435t UHPLC-
Q-TOF MS¢] o542 5 mM ammonium acetate in DW(A)
2} 0.1% formic acid in ACN(B)E gradient 272 2 Zorbax
HILIC Plus(2.1x100 mm, 3.5-micron, Agilent) column A&
ato] §-45 0.3 mL/min, 23 2% 30CE #4313tk dojzl glo]
E]E Mass Profiler Professional(MPP)-S- ©]-8-3}4] alighment3}
31 normalizationdte] SIMCA-P+12.0(Umetrics, Sweden)2 ©]
83 thlgk EAEA(PLS-DA ; partial least square-discrimi-
nant analysis), 424 (PCA ; principal component analy-
sis) 3112 METLIN DBellA &7ttt 18 2)).

Liquid Liquid UHPLC-Q-TOF

Extraction Ms

Increase coverage by Analysis of Molecular feature
varying pH of sample unknowns, all extraction, Finds
extracts to increase detectable hundreds of
solubilityof compounds  metabolites metabolites
inagueous phase

(22! 2) Workflow of metabolite analysis by UHPLC-Q-TOF-MS
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MassHunter Molecular
Featura Extraction (MFE)

(2 1) UHPLC-Q-TOF-MS system

UHPLC-Q-TOF-MS

UHPLC-Q-TOF-MS+ #4e] #A1E2S 7|3t 9l o] 238l
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[Agilent] GPC/SEC

24ge] A3t H52 9

GPC/SEC* A¥ AHA(Calibration)

(*GPC/SEC : Gel Permeation Chromatography/Size Exclusion Chromatography)

Narrow calibration standard= A}-83= GPC/SEC ZA#H <] A

A(calibration)& TEA}e] Bxlgk ¥ E eRllsl=g] glo] o]n)
2 A-E]o] dal YdH o2 ALEE = Aot

GPC/SEC Z¥ #AL GPC/SEC 419 ko] &40 4olm
2 ¥F+94A(SOP, Standard Operation Procedure)= &
(e}

e WS AbgEfof dv) # ARE $8kel GPC/SEC ZH

oz

o

ARl =gl g B 7HA] Zhol =l Aelel KAt gtk
SHI2 BEE U 0S4 Metsp|

A4S 9% FEFL A AL o) F d Srlof HAe Bkl
o] Qlt}. GPC/SECOA] tEA 0 2 A} 45 B2 5529}
o Agel o5 gl 23S ol (A 1)oll YehleH, o

g o] GPC/SEC 685 23t

(E 1) GPC/SEC 0|5+ SU1E HZ EEF

0|54 Efe 0|34 S0j BEEE
Polystyrene
o7\
F7180 THF, Chloroform, Toluene (CHOFS 2 PMMA)
M 97|20 Ee PEG/PEO
soig0yS g8 DMF, NMP (hetoz PMMA)
*24 Water PEG/PEO

20 ol Lab.Highlight vol.63

A g,

AgilentoflME 295t 2X12F 2E £X0| st AHAS 2|5
1070e] M2 CH2 22Xt 222 2t EEE0| 2t 0.5 gM 0|2
ZXE ‘GPC/SEC calibration kit’S Mastn UA&ELICHL EF He
o EAIE REE A5 EWsIIAL te ZR0ile ALRE Rl 3
7|ulx| SHASIS TE{sto] YSte BXE gte 2 Y EEES

Tof 3t s et

ch

=& AcHZ =AI517|

FE=wol Slell 98] SefERlriaLl dAeks= Aol A
FEEENE ot e glvh AZsA 4= @9l(vortexing,
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Three columns

1910
\ AN
—*III‘N‘W\/\— | ullllul k.'ﬂU A

1
Retention time/min 30

1
0 Retention time/min 11 5

Mp values

Injection 1 Injection 2
1,600,000 6. 2,560,000

2. 841,700 7. 320,000

3. 148,000 B. 58.500

4, 28500 9. 10,880

h 2830 10. 580

(a8 1 Agilent PLgel Z2io| 9Z 74 E7t 2t - viEd 22| 5! 13 50| Fd

(E 2) YR37|0fl W2 GPC 28 oA 75

X 1(#m) GPC/SEC 2i&9| i+

3 1~2
5~6 2~3
8~10 2~4
13~20 3~4

o Q@
ge)
T Q
2
" =
9o Q
<) l
% u&
e
rir
o
oft
o
=2
N
)
rE
o
i,

a8

GPC/SECE 18xte] ExlE X2 B30 7 o|a|ad 4= =
g EAelet & = 9lrk. o]2]gk GPC/SEC 7)7|¢t Ayl o=
e Fge] AatE A F5sket glol Ao AVAR AAL
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[MIDI] SHERLOCK Microbe Identification System A2#HS 63-02

= GC/MSZE #4 H]O]Ei 71 ﬁﬁﬁ 7} Al7te] F sttt
2 Aol A= Ak 4~58) $7F, 1.59 Uloll 96719 EYAIE
o} A B S A 2)3k= 99l High throughput methodZ =}
AlB) s, EEiiae] A%E Hluste] B 4o AlEE
AzJaok ahi= Aol Wy £&421 WS AltetarA} st

High throughput method

“v‘i—ﬁl WAE dilEE7E o] &3t BN EE

i YA Bligh-Dyer AW &%
B3] 96-well
solid phase extraction plates® #RFgt) 21222 glass vials
2 96-well plate formatoll 4] ojA] E2]w i, AZxH T of| |
2 ko] dofuiA| Hrk

O

S AR 1 #2582 4% 5 chloroformel

T AR JAE At uE o ~EH| 2= GCR #4381, ISTD
oFo] Ji A9l BlaE F3l g+ ojzIct. High throughput pro-

& 96-well A4S AL4-3}

tocol& o] W= A2 A2} 7158
o] 4F A< protocol Bt AR A2 o] BulE ALE-5A| k.
AT A3} 10719 th2 E9ko) sl biomarker PLFA 553 uj
T 2 AAAAE BT 8BS 7 719 protocol> EUIA &
1t PLFA biomarker?] th=241S B3l 7 7119] protocol
T EgellA Hls=gt HElE YebiS gelekid
122 2 High throughput protocol PLFA ¥4 A7} %
28204 G435 9lu)

=]
sy

PLFAIAE Agah) £4L dde], 54 pH, 7+ 24
Al AR Az Al tid BY S
Tok=dl AFEEO] stk #2ol &3 protocol(Buyer et al.,
2010)& AH&aHA A Aol 19709 vlg] WeaAxs B¢ A8
o} shte] viRAIEE 1.59 el F11e = Qlck

;

=

ulgge

1007 o173, A1=]e] 1,00071 ]
ADIRES T,‘:_L/Ho] 3) g3 Aalal
Fek AI7H v]gol
223 %‘jr. o] gk |7k} o]
&S Fo7] Sl 2 AolME
test tubes} 96-well platesE £ 28 2] protocolZ A= AT,

Application Note 23



riok
N

Application Note @ : 2

Multichannel pipettes¥} 96-

well platesgl ARELS ZF A

Nz

+ Solvent : HPLC &= GC grade
+ Water : 16~18 M&2cm deionized water
* Reagent : reagent grade

+ Bligh-Dyer £&&0fi : 250 mL 50 mM K:HPOu in H20 +
500 mL MeOH + 250 mL CHCls

- HREES

21 1:1 CHCIs: MeOH(40.9 mg/20 mL)%il 19:0 Phosphati-
dylchloineE &3llA|7 -20T2 225t AFE317| Hof|
mLE 0.5 pL HIEE FZH0|| HIt510] ALE

« O|AE|2mSt =ZH : 75 mL MeOHoll 0.561 g2| KOHE S3lA|74 25 mL

ST &7t

(1) Hzet F&
Aol A F8)3 5717} Q= EYAIE 2 g2 13 mmx1,000 mm
screw—cap test tubeol] % 3l 9 Fok Ao A ¢
AMEF7IE Axste oA —rﬂ]% SAT) 28al vA] g

FE4o] H7he Bligh-Dyer #%94(4.0 mL)-S test tubeel
YJatar Aol A 102 5<F AR et dEds AT test
tube= &A Fth B3 chloroform¥) water 1 mLE 242}t 3
7}k test tubet 5% 52k vortexing 3 3 108 < 94
g3t} o] F FSHLS AlAstaL FE3 A do] 23 6F 5

=
30CE FUAIA 20l st E ¢t madith

r°“’
o

(2) zx|" 22|
A A(lipid) FE-2 welld 50 mg] silica’} 23 96 well SPE
plateE ©]-&3le] LA —%%‘ﬂ(Soﬁd Phase Extraction, SPE)

24 A2l Lab.Highlight_vol.63

A

ol &2

=

t}. 2] well2 1 mLA¥ MeOH, CHCls
ol-gato] 33 whHEato] AT PAIZIT A& 1 mL CHCLs
43417132 SPE plated 5#A1A %E]erz*g AAA Ak 1
mL CHCl:9} 1 mL ACNS. 2 washing® % 0.5 mL2] 5:5:1
MeOH:CHCls' H20% 1A14-S &FA1A 1.5 mL vho]de] &
oF 30 ot T0CE FUAIZ F 3TCRE AXAA w59 34
< AXA

e o
ol

=

(3) of|AE|2 mEtEES

o ~E| 2 wEFS A|2K0.2 mL)S ZHZ; nlelde) Yal PTFE/
Silicon cap.2 @il 15% &< 37CE 71€et $ acetic acid
(0.075 M)#} chloroform(Z}z}t 0.4 mL)& #7hete}. 28]a
A 10z &t EEo] Fof Fol Ee¥d weFelA 0.3 mLE
F8ke] Multi-Tier micoplate] 1 mL vo]@= §7 Fo 0%
chloroform F&& 53t w459 0.4 mLe Wil F&59
3} 440 chloroform-> &0l 4] A A AZ3) A2 75 4L
°] hexanedl| €347 conical glass insertol Ho} GCE wfo]

Aol Har &A1) A7bA] —20CelA Batgict

(4) EMAI AL

Agilent 7890GC+FID

- Autosampler

- Inlet: S/SL inlet, 1:30, 250T,

—Column : Ultra 2 column, 25 mx0.2 mmX0.33 gm,

1.2 mL constant flow

-Oven temp.: 190C; 10T/min; 285TC;
60C/min; 310T(2 min)

- Detector temp.: 300

MIDI MIS Sherlock
- PLFAD?1 calibration mixture

(phospholipids)& & &7 w50
PAE AR F AAE S At vE o 2El2 2 wdste] 4 mL
hexanel & F&3 & 5 HA|A GCE FA3Hc):
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(6) ELAIZ

ME G 10700 EGA RS

BrEo} G 7] A o' 33 ukE A3l &
A3 10749 BEFARE AsAFS S7HE 5 s R
High throughput method® 67)¢] vl S5 Zdlsle] 93] vt
5AY Sk EYES 1239 EY T
Firoll sidahiz =gl sl pH, Tr7]
7l Bl 5495 (& Dol vreplth Fe>4mm .’:iﬂ
& AHgate] Aeslem 20l A EJ?%@}ME}.

Inceptisols¥} Ultisols 2
ghak Eoko] B 3}k

(B 1) A8 AISE ES HE

% organic

soil site Soil taxonomy pH Texture
matter

Mixed Arenic Paleudults Sandy
L Gl and Aquic Hapludults 48 e loam!
0 Tiled Mixed F\uvaquehtlo Dystrudepts 51 14

and Fluvaguentic Endoaquepts

3 Comn Mixed Typic and Aquid Hapludults 47 2.3

Mixed Arenic Paleudults
4 | Focs and Aquic Hapludults 44 2
5  Grass Fine-loamy, mixed, semiactive, 65 3

mesic Typic Hapludults

Mixed Arenic Paleudults
68 NCress and Aquic Hapludults ] 82

Mixed Arenic Paleudults
7| Fes and Aquic Hapludults 43 98

Fine-silty, mixed, active,

8 Cress mesic Aquic Hapludults 6l 43

9 Crass Mixed F\uvaquenﬂo Dystrudepts 51 50
and Fluvaguentic Endoaguepts

10 Forest Fine-loamy, mixed, semiactive, 67 50

mesic Typic Hapludults

(7) SHEY

ZHF2- biomarker 1502 $§% It eukaryotes, polyun-
saturated fatty acids(Zelles, 1999); eubacteria, 15:0, 17:0
cyclo, 19:0 cyclo, 15:1 iso, 17:1 iso, 17:1 anteiso(Frostegard
and Baath, 1996); Gram positive bacteria, iso and anteiso
satu-rated branched fatty acids(Zelles, 1999); Gram nega-
tive bacteria, monounsaturated fatty acids and cyclopropyl
17:0 and 19:0(Zelles, 1999); actinobacteria, 10-methyl fatty
acids(Zelles, 1999): fungi, 18:2 6 cis(Frostegard and Baéth,
1996); and protozoa, 20:3 and 20:4 fatty acids(Ringelberg
et al., 1997). ©]2]3}F biomarker:= 73] T15o] Ay We}

SHA 7] wEell A A A oo gtk

RE e BA)EA0- SAS ver, .22 AF&-3to] AlgEc} ot
218 CANOCO version 4.52] S8742 o]-8-3}

R R
SREELE

Z Y £

P B vlEe] BAa) ke AnE FuA A4
S AlBEAEHS T T e 24 S ESkE 3ol
sieh. webA 7)) Bligh-Dyere] &4} 44 A4S §1%
silica A4¢] SPE 5%, &7]-5visbe ol~H2 wghithg-o A

B15}3 assay S #H23F8HHA] 96-well plate H41-S AHE-3HSITH

96-well SPE platei= Z3W219] SPEE A-88h= AR o &

ARNEIEE BTG, T B Sl S 4

T AN Flndlay(2004) 7t ] 2ol
5:5:1 MeOH:CHCl3:H0= %E/\] ] 7/i°

s
&
=
jus)
3,
k)
=

pou)
s
v
o
CJT
3
£
o,
e
o
1
rlo
OO
HU
bl

I
ol
‘:‘
ri
=
]
[
=
ot

e,
£
o}
4,
T
T

9 A AR 15 1590] 229505, G A
I EAAIZHE 11.95-0]1t)

T A ARoe] Floj Al 0.94 B= P € 0.0001=,
)] PLFAS} protozoa ]9l B biomarkerE9l thsl] A% 2
A3 =49k protozoan biomarkeri= 0.59(P=0.071)¢] 4
ATE YERNATE Protozoad] Y& JoATE 92 5%
protozoan biomarker?] &< Hx}ol| o]&] A E )2} 2)).

r-ViHU

NWJ
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AA 2 97)2] AFE= protozoan biomarker7F BHAEA] gk kAt

t}2 X biomarkerS< 28 A|BolA A&H310h

=5 y 3 o) ul2] 25}
< ool ¥ gtk Ao E 43 AddS Belth Eubac-
teriat= ©] 7 EAHES AE9S W H|=S FEE VHAE o2
biomarker=E2} ¥]asle] k7 T2 AnE Helr)

e eubacteria® glo] H& - eubacteria: eukaryote
€ %= )2 eubacteria biomarkerE ©]-&3 v} & H]&-E0]
=2 =z

e I 5 gl BAIA JlEe] BAR %

2

(3

e B i ek B ERD A u1 181918 ) 7]

=
/HH]—\?;% o],Q_—sl,o;" ;,:_o H]% o oé_g_

!

g PN A
FID 5 gl FAPES o) gl ofHs] w2 v

(E 2) PLFA 24| 24t eubacteriaS AQl3t 2= ZR0IM, 7|ES| AR}
AEA2ZE 77| S48 B|w (P ¢ 0.05)

EFUY E2 AZAIE 2oL

g
(nmol/g)?

biomarker oz

SD®  CV(%) SD*  CV(%)

(nmol/g)?

Total PLFA 129.42 27.33 2112 99.59 16.59 16.66
Eukaryotes 7.90 2.61 33.04 4.95 0.37 747
Eubacteria 13.76 2.80 20.35 13.99 2.83 20.23
Gram-positive 3231 7.07 21.88 20.78 310 14.92
Gram-negaitve ~ 44.75 1.74 26.23 38.80 777 20.03

Actinobacteria 16.45 2.27 14.69 10.64 2.08 19.656

Fungi 4.55 2.27 49.89 2.44 0.19 779
Protozoa 0.87 0.34 39.08 0.55 0.13 23.64
a: A8

=
o
8
Q
—=
=~
e}
=
off
iy
‘ﬂl
T
)
-
rir
N
i T
r
U
1
A e
52
i
>
Pl
KD
op ol
ml

o] 2 thA etk SAu ofuh HAH)
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v rir

ok
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=
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i
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Mrorx

W g e
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QL

jus)
o o

il

= A2 Alge] H

A, —5 3] Dimension 19141 %

(=]
=
1

Dimension 2 (19%)

&
wn
1

B AnRnTAeN

2 v FERIP} oA old @/dol L

o) 7150l e ofeht
EoF /\LLoﬂ ]3] H)2=3k 9

Q3]

NrAEY

2ltH(Dimen-

Sal 1
Sol 2
Sol 3
Sol 4
Sol &
Sl @
Sal T
Sl B
Sold
Sal 10

Dirnension 1 (27%)

7|» XO" OIOH /HEHEIO-iKl
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Application Note © : &

[GE All Total Organic Carbon Analyzer

TOC2 BOD/CODS] 43 3+

% TOC(Total Organic Carbon)
BOD(Biochemical Oxygen Demand)
COD(Chemical Oxygen Demand)

£ 2% 2|®, BOD2} COD
A A5 Gol A AdE w5 T E Sl EAlskE
71%(=9_°é)% Z437] 1% A ®EZ BOD(Biochemical Oxy-
gen Demand, &34 2k 8759 COD(Chemical Oxy-
gen Demand, 3314 2t @44 & 7430 gk vl AgrAd
XM= W EUEE 3 A A SRS Ae, oF
F 7Y 5 EES AFEAT] S8 dBEUE HlelErE B8
3lt}. Z1eju BODA= 4] Alzke] 59olut A& 8 57| vl 34
HA3E 919 dlolH 2 ALEs]& F-4%sH, COD:= BODXE
Th 24 Alzto] AA| AL HATE B4 B4 falEo] A

S5 A9 Qs B4 Augre 971 FAge.

il

r
M

2a|-0| TOC _E'_L17|

GE AIAF] InnovOx 2kl TOC(Total Organic Carbon) +

2171 TOCE d&43 oz 4% = 9th TOC #4142 BOD,

COD ) gt JatdAe 7] wdol 378 A gkl a7

= As HolH R ARSE 4 lrk BAR) 249 f-E57]
A

Aol el 47, 98] i 84 o A9 5 3k

(3% 1) GE AlAF InnovOx 2212 TOC £47|
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A 3¢ I 2| Z2EF, TOC

TOCS} BOD/CODS| ¢ Hake vl #ele] T2 EFZA
dubr o 2 =857 gtk 20139 1€, ITA(Instrumentation
Testing Association):= L2 EZ /| 221S 98] TOC2te] &
#4948 53 BODY Algh Algtel dis) Adyste A+ duts &
TPk F 2 d7E TOC 412 A8 0 2 Q1gs|o] ghor

53] frilellx= A #4elA BOD/COD 241 tiAleh= &
w2 QAE L g
Caleulated Influent COD va Measured Influent
oD
g. Tr
£ o

AR NG Sy (I

(3% 2) InnovOx &41712| tllo|e{t x| COD £d (2l H|w Jaf=

A= TOC BYEIH ] /el digh 01311% 571 $l8l (1"
29 InnovOx TOC #4172 l:]\l.‘/}‘lé—]-oq A% COD #k wl=2]
4 A 24 diAYol7 £4% COD #hs EH 2 YeISI

TOC 24 ’“i}
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alef) mE Al
ol 71z8faL 3let. o]

kil

ov] A7) ALgA % THE SgeNe] A A3t
Hell b2} BOD X+ CODE FUEH 3}
MEE A vhelaE AT E 0 9 selo] Bash.

1. EASIIR St ME2Il0 MES 9 500 mlM £ HoR Lk
of E1 ZiZto| Hol| ém-Tet EM-BE EAISCHO: 20130926-T,
20130926-B)

2. NH-T2 EAIE MES TOCS 2418 A4Zo[t} o4l mjele] “DATE
g2o| MEHol VIR WS Ysist TOCE 243 Zns

“TOC(mg/L)" E=ofl LBt

3. 2M-BE AR MES AlsiAlz HUAM BOD E= CODE £™3
Ch. £ ZatE AMlmelo] “BOD or COD(mg/L)” &= 0f Qlaisict,

uok

ct

rl
0=
[t

T 1~32

]

IHo2 ZX/stn Ze Al melo o

HA 1=

v
kl

rok ox

Ju

{m|
o

=
MA

—

1o o>'

48t TOC {2t BOD %= COD 242 AM ntelof 2istH 3|72
AlAFeiCt, T2 zof 2| 7AIMO0] FA|Z|0 ZIMAI2 of2fiet 2T,

L ]

Y =7I87] x X + YAH, Y =BOD %= COD, X = TOC

J187|= B 0.5~5 Atojo[ct, M
7t AREICE o] kol 10l Zhrtes

THITIEE. Bhef &= 2k Atole| Refofgt

=

AlE2Q| F13 Mloj| m|ojZ 42tA
5 F e ATt 2ido It
SRATE QIEHH I ME
=4{0| (Lt

M
A

[
Ao
ofm

ol EEE AT AZ InnovOx =417 [0f| YIEICEH A7)
|232I0E (YRE+7[27[xX)2| PAo= LIEHAC) EfRIA
3) =

<o

lo

E

320l Menu = Maintenance = Conversion Factor(Z12!
Factor 1 Equation(2! 4)0flA] A IMEl ZHS Qldsict

ol
Sk

7. H&ZHConversion Factor)2 0|88t ZatE stHo| LIEHLA|
B ME T2 EZo| MYS HASI} 2M I2EZ0| MF M

HZA0| 7tssict 23212 Menu

Analysis ProtocoIOHH H.j%i g

u= Se tupﬁGrabﬁ

8. &% = 3lHol= ARSAP MEfS HH2I(TOC, BOD, COD)o| £3

- —

-
03:32 PM Jun 20, 2012

(2| 3) Conversion FactorZ AMeigt 4= QU= 3}0d
D il Ll ¢ ——

(a2 4) Conversion FactorZ g2ist = ¢}

rir
ot
{=]

Enp )

. Instrumentation Testing Association(ITA), addressing BOD5 limi-

tations through Total Organic Carbon Correlations: A Five Facility
International Investigation, January 2013.

. Babatoal, A. and Xu,T., Faster and Smarter, A BOD to COD con-

version enables quick response to precess control needs, Water
Environment Laboratory, October/November 2010.

. Evaluation of Total Organic Carbon as a Reliable Technique to Pre—

dict the Biochemical Oxygen Demand in Wastewater at the Clark
County Water Reclamation District, June 22, 2006. @
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[Thermo Orion] 222l 2L|E]

Hizwe] S48 Ui =] walo] F7hdel nhet A A2 ¥
FE2 US A 74 Watell vk e =5 A5A
o7 gashztel ekl ek vl A= Aok A4S #1%
TEE BATERAANYS 1945958 A5 A1kl om Al
600 =7}l AJ3E AL 1Tk

Sl A= 19949 Ao FojEdiont oA =%
o] FYRlol A7]Ele] Fhik=gho] AlLH AL Qv 40| =7t
0.6~0.8 ppm AE0] FFO & FAHUS wf FALA Ao =
0] EARE A} QY Al Aol s 2 FEE 1 = ] W
ot} mrehA ekl RUBEE Sato] & A2 #49 ol2|g 5
Aol diel] BFgeE Babt dEAE Skl tige] AlEE EilA

Thermo OrionAke] 2109XP Fluoride Analyzeri= =% &0l A
Boao) mrs 430 2 2431 Lajel A2 dFdA 4%
H A7A, A el E 7 AL o] vk e Ak E

4 &8l 281 3t

Thermo OrionA} 2109XP series Flow Control System
2109XP Fluoride Analyzert 82 S804 Ao U5
¥ fr 524 (Fluidic Control) W& AR} Alsi= WA 60
Micron®] 2+ inlet DEJ9} ZUE] Fo| = bypass valve
assemblyE &3 At FE= fluidic component down-
stream®] 2] WA S flel, EAY Ak RE= 4% 53 =

w5 Aeick

30 <ol Lab.Highlight vol.63

Bypass valve assemblyt #YJe] A&7} draine = RUIA| %
5 s A £28 918l grap AlEE AF sk 83 A
oltt. Flowis th&ol 45 40 mL/mine. 2 A3sA 243}
1= combination regulator, rot meter ZI2]3l restrictor tube
assemblyE Attt Yyt 224 bo| A flows 71 HE glo] A
BdloA] 1ol ) AU U2 performanced ROJFi= A

of & F &< 4 mL/min W2 55 A4 FAAA Foth

>

IO

™
o

oF 7t

B Z4o] oM e aesfol & Fo MES AP,
OH Folt}. 3] OH = pH 7 ol’dollA E4 Sl 71491 v
glalo Z AAGETE =4 Al AU B et s 2
2}Ql 574 Al acid reagenttt W37} H7bE ofof gt

PATENTED
PASSIVE REAGENT ADDITION SYSTEM
BASED ON DIFFUSION
Sample — =— Reagent Solution

(Diffusabler Species)

Diffusion Tubing



www.youngin.com

2109XP Fluoride Analyzeri= Al&2] pHE Y510
77171 91380 31 (volatile) 2FAFS Al2F(formic acid) 0.2
AR-g8H=H] oful S ALE-S1A] §EaL AloF Ao TS5kl o] F
3= passive reagent addition S AF-g-3H} o] W Hizo]
8738 AAE ¥ okt EUE 9 fluidics 7HHstahy gk 2
%= maintenance ] %S Y&t} Passive diffusion reagent
o] ARFV)E FEolH, 7|7] A ARES i) Q18

Qtell WA} 7158t
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o
T
s

Aad

A28 A 719 conditioning RES 7MY Xéﬁ"f’} el
AR A A4 Stk BelE &Y Ald

HES o7 digx Adow H“LE_H] 7Agter) 2109XP

Fluoride Analyzer:= B} 3JALe] An|x17] o]213 7)5-S 9l&l o
o]’ ¥4+ add-on modules AR&HA] gFoli Tk ARl 34

o], 74]1714 *11”8 olE W]

@ e
32 olelet 545 40 6] As] =2 ol

ClaZ2o]

LCD "AZgol:= &, 7127], B0, mV, &

& OAER vepdt AMSAE AAY g5 B 98 e
T lom A AEEs §e SAHLA g dAsE LED
E AABHE AL oWl ) g aEg o] Bi=X

calibration ZH4 < §3l AHEALE LFAIZICL

Calibration

2109XP DKA Calibration

g

Add Sad 1

—_

mV

160

Y
1 —
|

1: - "
|
L] B 120 Ti:{mo:-;' e 360 420

- Calibration time : 7 minutes
- Stability of Std 1 injections within 3 minutes
- Fast and accurate calibration

Calibration<> valveE ©]-&3) A5E& A3l APHAA =733t
= off-line ARy ¥FE4S A5l H7l8H= Orion 5319
DKA(Double Known Addition) W% % o A& A-&3stez}
T 2l&atar ghdkst) 771 2 dAmbe) 9t Sis] o
W ol& EUHsHY o] ks A%tk

L ELEY
7171& AHEEhE 7 7)1 S ERle] SlEiA ARl B g &
il Agel BFEAS 7o 2 7hdsiA A S 9k
3k 2o 3k M4 <] calibrationT} 27]1%45},4 A ofH S 7]7l§‘
A FABIES g o]} 2
7V 4gsta 4

m
= =
Hlgo Aue) B ¥R 4 UE
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Application Note @ : 4t [Radiometer] EH7tA 2AM7| XEHS 63-05

o

ity 9kzto] gk,
HbA1C &A

Fatoll= A7 gz, o] o) T4l = sl RazAlo] 9l old 1efazi= 95 Feb F wWe| Fxlol igk HbAIC SHA=Z
t} o] 2Rl Eod %51' 3 22 2R (Glycosylated A e e FErt 2 vk, o 2§ g2 Z ol 9lx] &
hemoglobin)¢] 5i=H], ¢|& dEZEH AIC F+= HbAICo|2H (FA-gg/78 24-HbA1C).

AL F-2 goel] dde] e 13 B2 HbAIC7} &A%t

A3 re] 498 8~1270]th HDAICE 431 Ayt 8~125

2ol el B WFAS & 5 ol Ao w Pusbgl=4  AH HbAICE SHsfof sheTh

A1) HbALC 441 3.5~5.5%01m, s 8xjel 7§ 44

A A= A AL 1ok At T s 4 BelBGRHbALC o] (1), 3~ sl B

oIk & 4+ 912, HbALCE 243k Gk, wof vhat 24707} C %013 B4
of AR b4 MES S, A5 & FAS B b

HbALC ZAH: @A) el A8 4R8I M T8 394718 Q97iol k. o2 Ba) #4e) g he) 522 9

1%k 20} HDALC 1% ] G QA BT, Y Sk Bl AFA02 A B, B4

Bty w7t Hof 9l $Ate] I HbAICE FAlell S48 TASAIE 58 5+ A
Bl 2)7F Hlgzsit) 24 30%2¢] 9= 5.5~6.5 mmols/L i om) 7 glok
&1 ¥hA HbA1C:= 7%°|th

14 14
‘ JYo= BE 2% e
10 Jav%ﬁ 10 4 Te s
) - e
5 oo} SR ERI(UEAh S () AdsiA J3t s
) ZAlE vh=i=d] o] Wk 105 Wi o] Foxirk
[
1 2 3 4 % & 7 8 9 I 2 324 % &7 % %

Ho(@M)2 7~12 AOIE @Jl0,  HIH(@ZH)S 5~9 Al|E 27t T . =
HbAIC(ZS ZIM) ZTHAI= 950 HDAIC(EES EM)HIHAE 950

10% Cioll Bi22] 2. ELol A 7% CHoll t22 e, Hjo| & 2

Ciz Z2ls/x o e, 2|51 9IS,

32 ¢l Lab.Highlight_vol.63
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S E BElE A9 YOI Mo Hu B} olE A Beo| ¥

ot &3t ol 22281 £ S7FBIC

= Wit} oo ula} Aj7bE = W
£ sk Zo] 7P Foh HbAIC 1= 48], 105
| =32 (Quality control)” AR ©]

N
S
)
4 T
o
®
~ &
QL
N
£
Sl
2

4
v‘i'—"ﬁtﬁ(lmmunoassay), o] ek I_’*é%"—‘.hﬂiiﬂ}i:ﬁ]hq%
(ion-exchange high-perfermance liquid chromatography), }.
Z2Ulo|E 3k (boronated affinity) HPLC, &AEA1% (enzy-
5ol gl

matic assay), 7195 (capillary electrophoresis)

&chz|2} HbA1Ce| B2

ol £ HbAICS @2 gAlell 2As7] wlel] HbAIC
Al 2 =] oF A o) dAg w2k HbAIC 4] 102+
105:71e] 3t A7} 13 mmol/L 948 ofn|ght). ev
7d-F-oli= Apol7k £01 =0, HbAIC 5317} %0

B F9x)= 8 mmol/LE ojn|git)

HbA1C EE;IL HbA1C fﬁ;‘l_ HbA1C Eﬂ%’;‘l_
13 18 10 13 7 8
12 17 9 12 6 7
11 15 8 10 5 5

HbAICE 2743 4= 9= ke agiatelsh golge] 9l 2
shgel g UESh BAS o] AN ASHoE A
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MIA &t 71 @ Filmetrics

Hhab 7 =2 A|

FilmetricsAte] BHaH(FE)) T A 7])= AL} Ho o] &=
g AZESO)E o]&sto] H4 3 nmFE Hih 0.5 mm H$¢]
ik SAE 0.4%(EE 2 nm) o] FIEE /A SAe
o} FilmetricsAte] 348 2291 F30-2 41491 7S Q1
ol 19979 R&D Magazineol~ “100 most technologically

significant new products & A5}

oZi

FiImetricsA} ne
Aglel : 19954
XK : San Diego, CA, USA

.

.

38 : Thin Film & Coating Measurements

.

7|& : Spectral Reflectance & FFT
« HIE H2| : Low Cost to Fully Automated

A|Z} : Broad Range of Market

Filmetrics T4 43
R&D Magazine
- R&D 100 Award recognizing the Filmetrics F30 Product(1997)

- R&D 100 Award recognizing Filmetrics’ Thickness Imaging
Technology(2002)

Photonics Spectra
- “25 Best New Products” recognizing the Filmetrics F20(1998)

34 el Lab Highlight vol.63

|

28] A 719

H

HE SE=0F
1) 8= H| S2(Semiconductor Process Films)
WHEA] &b A dlolHdl gk
17 F 7 sewlol AJ7folu 4

Tk 4S AA

2
tlo

(

.%;‘gl—.HH/H =

RHE ol X =), ofu 7} FAel| x| ALE-
5 datolu FRle] AV} Fdst
A o™ ANZ @ o] WA A&
A5 A& 4 §loh F50, F80 Rl
dlo)m o] FA =4, ®H 712 7](roughness), AF3HE SiNx, Pho-

toresisto} YHEA| 718 BF0 B} & AAsh= vl o] &Hrh
T3k Single layer 3-8 910l % 2%, 3% layere] WuH(Z®]) F712)
ZAE 7}sslt) o2 59, Silicon-On-Insulatorl A AF-&5+=
Polysilicon/SiO29] A4l o] 8-},

2) 282 (Deposition Rates Measurement, In-Situ Measurement)
w5 #7] 8ek53 Al 2~"l(Metal Or-
ganic Chemical Vapor Deposition
System using Ultra-Sonic Spray),
214 Z27](Molecular Beam Epi-
taxy System)ellA] S21¥ Bt 77
= probe assembly”} +5-27] EA
TAE ] = F30EES: o] &34 A
A &7 A wkz F7go] stk

3) ZX X s Z(Optoelectronic Materials)

E Aol AXNW3 5

0
EA .f_ oA sl Wkl
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greh2 23R PR ok WAL WA]E I93 dEE Eopoll A Ab
S5, o] Wl AbgAte] F-EE= ), 8 w=, A
Eofell A o] &gty 38t whu} 7 o] Mol upe} E2]%, 84
SAE A Agg wH 7heT)eS BE A Ve VleR A

5) ClAZ#|0| 2E(Flat Panel Display Applications)
LCD Panel®] AZr| oAl z+

“éE 2 A= %a 3= %%
A o] ASHA Er) Bgk Ay
FEA] ZA€] Cell Gapel €434
dod 1o e Tt Yo
F3% 7} &ebA Uniformity &%
< Uehdr}, aha =
o]o} FHedsto], RO T2} Cell
Gaps SA3k= b o] &¢It

FA Z2AAN =

6) Ef2 Hx|(Solar Cells)

s e P e e
Substrate (¥ HH=
Glass %+ Metal
E‘ﬂﬁE”—.‘(Transparent
Conductive Oxide: TCO)
o] IR} QL 71 9ol Active LayerZ} 5-2k= o At} Active
Layer®] &gt 7A¢} 725 olafisti= A2 mf§- F83hvh 1

olfri= FAZE FAYNAFE HGo] AA s Hi= Sl
Y FAAY YT gkod B8 Ul daks n
B2 AA5R] ok Active Layer?] 7%+ 383 AJ4HA
AeHA stetrd = gl7] wiitolt.

~ _|-\.4
o
=2

]7‘(]

B

L

-l>

o
ol

S8EAZE

O

F

srok(2E) FHl S AlAH

+ Anti-Reflection / Hard Coating Measurement System : F10 Series
+ Table Top Thin Film Measurement System : F20 Series

* Single-Spot Measurement System : F3, F10, F20 Series

* In-line Thin=Film Monitoring System : F30, F37

* Microscope Based Thickness Measurement System : F40 Series

+ Automatic Thickness Mapping System : F50, F60, F80 Series @
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Product Story

Ojd= S Al2H

IMIDI] Sherlock Microbial Identification System

3714, §7173 wrElEel, #F3e] Fo MErte] EAlghe oA Ak
(fatty acid)-& Agilent GCZ A& #418}] Sherlock system data-
base profile®} 4% HwW3F A3}E 7HA| 1 n| =] & F o}FS 208

gholl, #2435t W=A A 57, F4 @t

- O|ME M=o Zxfst= XY F&, FA|sH(Methylation), GC 24
- EME GC ZHE MIDI A|AE] Ao| 2to|E=2{2|9} H|w3t0] YX|=&=
M
M

- 215008 & 7t

(DNA sequencet Zete 42, 22,5008 58 7ts)

- 0|44 2l0|=2{2| : Aerobes(2F 1,200%), Anaerobes(2 8005),
Yeast(2} 2003), Bioterrorism(363)

- Instant FAME : A|2 HX2| 38, B4
Zhe aha

4 92, Standard FAMEZC}

- Custom Libraries, Strain Tracking, FDA Regulation 21 CFR Part 11

sl 2M 3 #HE SAl 240 Jtsst

ICP-OES
[Teledyne Leeman Labs] Prodigy 7

Prodigy 72 #41 71&9] BleA] 71E7|9} 2 248 A &
Leeman Labs¢] Holw %< ICP-OES JUt}. #7%4 1
3L AEIAE AT e ohje} FU1E A S1e g
< 9k oheFst 348 Al (chromatography interfaces, laser
ablation interfaces 5) F8t g CMOS #E7|15 AHE3l9 o 24
718 E 500 mmz F9 715 tF S48 9FU

Teledyne Leeman LabsAte] #4! Prodigy 7 22-S TwistLock
o] Al = A (torch, nebulizer) & TR 24 AFEA7) vl 4E
S a1# kol HYt} o] TwistLock 412 A3 ZAxjghe] 9423
e WA

=

ExX

|o

- CHE ZA&7((2.891A| x 2.82IA], 3 H7t ’1. ol4h)
- £29(Blooming) 40| gi= CMOS HE7|

- ?_F“.j Hoz nE a BN

I

™

okl
o|r _|2I_ _I|>|

9| &t 23 H%(O 007 nm @ 200 nm)

-1A
- ZHHWE(Compact)dt 37((122 cmx60 cmx58 cm, 27| 103 kg)
- OfEZ(Ar) 7t AR 24

= o
FR 38

Prodigy 72| THE of2flo] #&7(9 71 & &t xFH2|= HA AHEY HEE
LS hE AHER X252 QIR 0|

o £8 yme 71
A
T

AZCIS

- Time resolved data collection for chromatographic applications
- Laser ablation instrumentation for direct solid sampling

- Automated Nitrogen Analysis

- Halogen Element Analysis

36 ¢l Lab.Highlight_vol.63
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Multiple parameter water quality analyzer

[Thermo Fisher Scientific Orion] Chlorine XP

TFS OrionAtelA= B, 9i=& 5 thdd T/ =4 Chloride®
A5 ZA4E 4= 3= Chlorine XPE &A3F9 % Ut Chlorine XP+=
Hage] HA K, AP H|E, she] Aol o]2] parameter]
2 AGOIA 7HE B9 7 U £S5 Al

z%0.

—r(;m7}< S| Alz ZZOIME ot Fetdah 2y

5
mel £ Hel= T2 S8 ME 7ts

F_I
0z

AA1Zte| 4S EHIAE

kst AR 4 HIE FH2
- Light source XHA| u& =&
- 24X A 22l
- WX Xs HE WA 7S
- RAES L2 9 AR (P 1H0] BH)
- 4,7100M AtE tHH Q14
- stLtel 2M710f F&T Chlorine +pH, 2=(0RP, M=k, BI: §M) 7t5

- M2 AloF AH[2H(~0.33 mL/sample), 52 F7| 7I=2 2 [T 27K
Al 7ts

75

- %|t§ 6, 4~20 mA2| H

- 6 x relays

- RS485, Modbus Z2EE X[

]

2
rir
THo
]
R
rx
12
oln

-HdE %* [:0~10 ppm(CI): 0-14(pH); PT-100 Temp
- Parameters : FC, TC, F&TC, ORP, pH, Temp.

ZAIIZE TAT, ZHZE, Work-load Z|2-3}!

[HORIBA Medical] Automated Hematology Analyzer

HORIBA MedicalA} Pentra XL 80 o171} 2w|2A] A2k 807
Ve e % 267) SHFEE ATGUL A2 A BEstol 0
W] RE FR0 4% NBE Y 04 AP 240) Fsg
Al thal e oAl Aue S 4T 5 o) e

- 3141 5h4e] 2013 ke AYE B el B

HORIBA Medical*} 531 71%¢1 DHSS(Double Hydrodynamic Se-
quential System) WA 22 FA s 2119 Y A wAAT
Yt} o)ot BEo] Ao Te] Has) AEFY H4s) TAT H4stE
Zate] AN S HoR S8 5 ol AArAe] HAEE A

A% % it

53 #=(26 &%)
- CBC(12 &%) : Wbc, Rbc, Hgb, Het, Mcv, Mch, Mche, Rdw, PIt,
Mpv, Pct, Pdw

- bDIFF(14 &%) : Lym, Mon, Neu, Eos, Baso, Aly, Lic (% and #)

2) z|&o| &M} TSI BRH(DHSS £5718)
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CEM User Forum
User Forum d

" Beckman Coulter User Forum

Radiometer User Forum
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B47]7] ALgAe} AL AAel7}
W] Fofots AR AR 371

USER FORUM

"> Horiba Medical User Forum

el sto| A= BAI7)7) AL8AE Q)3 #1EH User Forum< User Forum 79 4
Lol A &3t QT (1) User Forumoi| 72157 $IsiM= BIM, Qolatst gAto|=

(www.youngin.com)2| 3|{o2 7tlsiof LTt

& 1] User Forum=- 717] A1 14 W 2 H2] #4923 7] (2) 2791 & 2AIO|E AICH Djk0| NZHX|US ZalstA|T,
& Rk opuel At AUl E EFTE ARS- aiAo] 9 ek User Forum H[O|X|2 S0{2fLiCt,
e AE 7 EAln=
R AR A S (3) 712l YBHAlS User ForumS MEtSHAIT 719 &0l stAlH
gLt
User Forum< &3 AH87]7100] gt 4R 2 w5195 T/ 5
o Hio= 5 ol L3le= D05t
Q15 AW EhE) ATUE AU AZ 1o 2= o)) (4) User Forums YE2SHAIH ALS 7|70l CiSt Y& & keot2 E S7E
3 AT AstE HRLIE| MH[AS oAl 4= Jl&LICE
Folajsto| 2Est= User Forum
. . k= X=X
1. Agilent User Forum : AgilentAt GC, GC/MS, LC, LC/MS, User Forum QA 23
UV-Vis Spectrophotometer Z} User Forum0ll= AR 7|7]0f CHst
_ Do|L} 225} AFSIS AlDstT Bt
2. TOC User Forum : GE AL ZR7[EHx 2447 It =2 A3 A5 ded
T A= QA 20| JELICH User &

(Total Organic Carbon Analyzer)
Forumoi| 7tIstA|H Q&A H|O|X|of|

3. CEM User Forum : CEMA} Microwave System 23} S RS EH ARSI 2
4. ORTEC User Forum : AMETEK ORTECAL HiAbS £ | SASLIC

5. Horiba Medical User Forum : Horiba MedicalAl &3¢ A7
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6. Radiometer User Forum : RadiometerAl EU7tA 2417 2 &g

7. Beckman Coulter User Forum : Beckman CoulterAl AHS Ad5}st
M7
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Service Note : GC

Gas Management

= Y L wAFY|
Gas purifiers 6~12 7§
Split vent trap 0§ 6742

Sample Introduction and Inlets

HNEY HE 9 ZXF7|
Syringes o 374
Inlet liner ot
Liner O-rings /1=
Inlet septum o
Inlet Gold Seal 1=
Columns
NEd Y 4 aAF7|
Ferrules LAl mA|
TCD Ferrules LAl mA|
Column nut LIQA| WA
Solvent rinse LA F
Column replacement LAl WA
Detectors
HEY A 9 m/F7|
FID/NPD Jets TIQA| WA
Ignitor LAl ZA|
FID Collector ZIQA| DA
NPD ceramic insulator ~ ZQA| A|
NPD bead TQA| A
NPD Collector LIQA| WA
TCD LA A
ECD Mixing Liner ZIQA| WA
FPD 0 674

X2 Ol

GC _)t_l;l_% [ e

ER|ARES
B7|A B2 HE7|0f AFElE 722 o AL El=4of ot
2t WA F7| O E.

HO

ZR|AFE

AlRIX|oilA 2¥Z0| =l miLt, Plunger7t &
HEfel 1, 2 MIE{0] =|X| o2 Al LA

=

SHOIX 2

A20t=730| H|0|E9| Area B3It O[40] HZA| WA

2to|ofl S2f E7{Lt, 2ol HEA| wA|(2to|Lf wAA| Zo| LA)

HIAHSHS [
SNK=

Inlet pressure shutdownO| & I, Data®| RT7t E2t%=

I HHEA] WA

| 01450 Q7L AlZ0f ofef 228 2% R

Hof 1|3 A O
iAol olAt0] E2 2 F7|M MA U WA

pry
ar 2o x

Inlet F21t Detector 22| #& WAt ZHUS A= Faked
mjatch A

o
ogh
>
rk>

)

), MatE[R| 22 o wA|

lo
ogh
i
k>

b

A Msle|X| S wA|

5182-9722 NPD ceramic insulator kit

Signal drift, Zt= A5} 0 @A

=2|7L, noise?} S+ "baking-out"

=
=2|7{L, noise?t B7FHI "baking-out"

S [} FPD windows®} seal LA

Baseline0| £
Baseline0| &
U= Mate|A

x| 7|

LALDE(P/N) 2L B E (Description)
(G3440-60004  ReNEWable Gas Purifier System-New S
0T3-2 Trap, 02/H:0, 1/8"
5188-6495 Split vent trap PM kit, single cartridge
AT E(P/N) AL 2E (Description)
S Syringe, 10 KL straight, FN.' 26s/42/HP
(Auto—sampler Syringe)
Syringe, 10.0 KL, FN, bevel ti
5190-1483 yringe. B.0K Ve

(Manual Syringe)
19251-60540  Liner, split, straight, glasswool, non-deact

5181-3316 Liner, splitls, sngl-taper, no glswl, deact

5062-3587 Liner, splitless, single-taper, g
5183-4647 Liner, split, low prs drop, glswl
5188-5365 Liner O-Ring, Non-Stick
5183-4757 Non-Stick BTO Inlet Septa 11 mm
5183-4759 Non-Stick Adv Green Inlt Septa 11 mm
5183-4761 Non-Stick Long Life Inlt Septa 11 mm
5188-5367 Gold Plated Inlet Seal with Washer

2HALZE(P/N) 222 2F (Description)

500-2114 Ferrule, Graph, 4/5/6890, 0.4 mm ID
5080-8853 Ferrule Graphite 320 £m 0.5 mm id
5080-8773 Ferrule, Graphite 530 ¢ 1.0 mm id
5182-3477 TCD Back Ferreules
5182-9673 TCD Front Ferrule for 530 pm
5182-9676 TCD Front Ferrule for 320 fm
5181-8830 Column nut

2AHATE(P/N) 24 2 E (Description)
19244-80560 Jet, Capillary adaptable fitting
(G1531-80560 Jet, Capillary optimized fitting
19231-60680 Ignitor Glow Plug Assembly
G1531-20690 Collector body

(G3434-60806
G1534-60570
5183-2007
(G1534-20530

Blos NPD bead
NPD white ceramic bead
NPD black ceramic bead

NPD Collector Funnel

G2397-20540
19256-80030

Micro ECD Mixing Liner
Window, first
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>
A
".l\_‘

1E219] Bio chemicals, Reagent A5, A8

AMRESCO= 13%729] fine chemicals(4A] 343+ 713%), bio-
chemicals, reagents Azsh= A=A vl=7|deld) #4&
H¢-Ho &2 3= AMRESCO Quality Management System-2
Az 9 HAE 5o BE S T3 22 759 A4S 71

AYHES A25 L Yrk

Major Product Groups o 7HA9] Al <ol I 22 Ao]=e] dlE Wi A/Ax
3kl Attt AMRESCO<S high purity chemicalS dlagnostlc,

molecular diagnostics, molecular biology, biopharm =kl

&8kl ek

Research Products
AMRESCO*= biochemical €]ol| life science #oFol| A AF&5]+=

AEIL 321491 research productvg &Aoo 7 AF AAkelaL

Agaroses Dyes & Stains Qr} oleldh AELL o 1l A0 B o o
Acrylamides Enzymes A FEE ARl Gl R B 5 R
Amino Acids Media Cobgal B AFANE B S YUES 3 F

Antibiotics & Antimycotics Phenols/Organics
Biological Compounds Preservatives
Buffers Reagents AMRESCO Best Items
Carbohydrates Reducing Agents DNA-EZ-Vision® DNA Dye as Loading Buffer
Chaotropic Agents Salts EZ-Vision® EtBr(ethidium bromide)2] thA] 7138k AlEo.
Chelating Agents Substrates 2 A3l oAl 34 X3l Ho|n A} 2 A4S BEE 5
ZeEiETE SucEs 9hi= AlFolk. o] A% loading buffer (6X)o) AH87Fs A%

7} gel soultion(10,000X)ell WojA] AF-8& 4= )= In-Gel solu-

tion B} L. 2 Al ¥ H ) EZ-Vision® loading bufferi= tracking
Production Chemicals dye?] =l wtz} EZ-Vision® loading buffer One, Two, Three
AMRESCO+= 217 HelE $lal durz| oz Aske]= ¢F 5,000 2 247 AlE=™ 450 nmoll A ¢13]
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—EZ Vision®— —EZ Vision—
1 2 3 i S|
—Xylene Cyanol FF (two)f
Patent Blue{threa)
~Bromophenol Blue
—Amaranth

(2@l 1) Electrophoretic Migration of EZ-Vision® One, Two and Three.

Leftimage: 1% TAE agarose gel showing the fluorescence of AMRESCO's
1 kb Ladder(K181) stained with EZ-Vision® One(lane 1), EZ-

Vision® Two(lane 2) and EZ-Vision® Three(lane 3).
Right image : showing the colors and migration position of the one fa

migrating tracking dye of EZ-Vision® One(lane 1), the two
tracking dyes of EZ-Vision® Two(lane 2), and the three
tracking dyes of EZ-Vision® Three(lane 3).

. " mmnp

10

5 28 DNA(ng)

(O3] 2) citst 3712 DNAE 7|95 Gelg EZ-Vision® In-Gel Solutiong 0[23}0f

Staingt 22}
Product Name Part Number
EZ-Vision® One, DNA Dve as loading buffer. 68X MNAT2-KIT
EZ-Vision® Two, DNA Dye as loading buffer, 6X  N6SO-KIT
E7-Vision™ Three, DNA Dye as keading buffer, BX MN313-KIT
EZ-Vision™ in-Gel Solution, 10,000% M391-0.5ML

Q@ QAT MSA YT AR 282 22 7HLY 3

o

5% | tiEd

I o

RNA-Phenol-Free Total RNA Purification Kit

223 AR o]&3to] A&3H AFg-o] 7Fs3hH, cultured ani-
mal cells, tissue samples, blood, bacteria, yeast, fungi, 21&
5 AZ oA BE Alo]=2] RNA purificationo] 7Hs3lc} 3k
Phenol-Free AlF2.2 983 AvjZde] A& dA3] &0,

microRNAZ Z&3s 2= RNAY 3485 S AT

Compatiod
e e ey

— — — —

_.@E — —
/-nmw-m

st

I e e \

Small RNA Specles

(2% 3) Phenol-Free Total RNA Purification KitS 0l&3t0{ &&= RNA2| Size Range

Phenol-Free Total RNA Purification Kit N788-KIT

5} 1 1588-3550 | HALOIE : www.labplus.co.kr

gol AlgAL a4l 41



gol A 24 : 21|

GAS 24

71:(Gas)t= B8E LRI A7k 4(Phaso) & shte) W
o 23t U 7]AEaL shiz, LAls ojle] wlsh Qe wep

37315 7P s,

Fgk, wAnic} BAEE Gas THE, HAL 2y 4
AAkate] Cs olate] "alRazA] el B2 S Qi ARl
glek. WA EA8kE Gasel Tl wet Als 47 A

3, 1E7] 9A] BE Gas AwS she HE712 3=
ol FH 2, AlR2] Gas Aol wet 1~3707H4] HE71E5 A0l

ARgEHE A9 9l
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Propane{C3HE)
Propylene(CIHE)
1-Butene(C4HE)

(38 2) AAY 18 288 7tAEAM 2 20tE 0

(Step 1 : V1 Off, V2 Off)

Sample loop0il= BAE Al27} AMHYXI= A

(Step 2 : V1 On, V2 Off)
Hayesep N Z&0l= CO2~CaTHA| EtstFAR 7 HR21 QIOH, 7HY
2 Ha2, 02, N2, CHs, CO= MS bA ZE0M 22| 2AM5H= T

(Step 3 : V1 On, V2 On)
Hayesep NOil HE2] AU CO27t MS bAZ ZIgtst2l= =7+ V22 On
AMENZ AEV| REOZ HIZ A LIREE K25 HASE &M

JIEt
st 3=0IETMO 2 £3517| £/t Signal change 715, TCD-Meth-
anizer-FID SA| A&
1) Hz, Oz, No= TCDOIM T3 &0l
2) 7|Et EtSls=2 CHa, Co, Cs, Co FIDIM X
3) CO%t CO-= HIEHLIO|NE S2tsl0] CHaZ 2t = FIDE BE

He, Oz, No§F TCDoAN ZA48}0, CHi, CO, €Oz Co~Ciis
FIDoIA 2431 whgolch,

INES:=)
Al2El 18 X E(packed) AHS

GFol C3 = C4 AlY w3l v art E—?JE]X] = —Erﬂ]’é
S olek o]d wf Al2=dl 29} o] £ £

lary) A8& AF83te] U3 22 Valvest HE7|2 74
TE

(32 3) A2 2 s 7Y

— = D
Watra 4l

I FID

I}
TCD i
2 . . e
i .
|
ul
(A8 4 NA% 28 823 7tARA 2201202
AlAg 3
B4 20 % g8, Qe gEiols e S o] X3
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Aol AHAL &4 @ ofofoj| A0 REHS 63-12

FHZ ATollM e TR BAERIEC] o) FolA AL glom, ol AzI|FE (Canopy Hood)

whe} vhekek sFek oFEI} h7h ARE AL Tk F-=(Hood) = & - IXA LA HH7| AH|

715 Fal e FalbaE AlESH w7 IAA A Eule] ¢ - BT Eo ArE F24 Sl

3 SAFETY ZONES @/8A1715L A7-19] b} o3l A3 - M HRYoZ S7te| Hoto| giE
Ak % 71 dn 2 AL vk webA, vk F52) i

7VdnlE Aol Aol miA| kAL AFE-EhE A v SR8kt

0ISE IAHHTIZR|
eojofj22of| A #&3tE CiYet HOODS| &7 - 2R 27| 4R
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AR AIGAL 24 HRIZRHE|0]

ol E|o)= 20149 HE JEEA7|E 593 Malvernilel

AM&-771A49 tieldo] H9ie

Jatol] EALS 11 9l MalvernAb= YA B4 % 24 E4
TS 91 24 S A 19 719 o= A, Sl AR 10
o F 69o] ALg38lL QS AL R BT AXLT} mfg- =S 3
Ateltt MalvernAbi= Qe #4171, Alet 49 3471, B
71, A @ 24171, devE s thdE Ak Aol A3

A Y B B e A0 A 719§ 7% A
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e

Il W e
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Zetasizer Nano Al2|= : &lxje| 37|, H[EIHS SH

o]&3l FZo|=9} At
8¢k Al 71A] ghepelElQl YxF 271, AlEk
717]e]tt,

Zetasizer Nano Alg|== g4tet 7JHS
2} sh3kE S7g0 7+
A9 B FA S Z23}eto] S5

Zetasizer Nano series

=l

- Malvern2| £3 7|&

Jm

QI NIBS &71&

- MPT-2 X5 &7

ARE S|MSHR| oLt o7t B|AEH MEfoM ZFO| 7k

- 0.3 nm~10 um AfO|e| IR} & 22X} 37| £F
- M3-PALS 7|

DA IR 24 Uil ARl HE TS Fetst £

=

- Avalanche Phtodiode Z&7(2t B4R E 0|88 23 MESAH|

[=}
L2 ZTol oBHOR Brf X 57
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inl

- 290| sl HERHSIA : AR Aole] 2% ¥
Viscotek GPC

HE(RID), Z442KLight Scattering), 2(UV), BE(viscosity) 45 &7
o A A A AL T BEE £8Y AdEA 544

73
t}% #%7] GPC/SEC
Ffo] A} 24

B 34N EE|°] MSAl SHT HEZ 244 BUCIKEER| bR} 1

15 | tEXE

Viscotek GPC system
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Yz} Viscotek SEC/GPC= T4 et T7<] A9 #5545 §
7 AFets BEE £748 AT
eI EFE3
e AR A0] Elofl o B2y
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