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Sources of Error Generated during
Chromatographic Analysis*
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[VUV analytics] VGA-101
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[VUV analytics] VGA-101
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WeFE et °4EH§ Zxifot= &Fet=E0|11, MOAH= &
&= =23} 'Efif#/*i T2 AZstE oy n2|stetEet

£ 7IEIChE 5= kS0l
MOSH/MOAHQI =M 4FSEE 112|(Aromatic rings) 2] 4= MW(
EX12h, dZAEQ| 20|, 7HK|Q] 4=(Branching)H=0f 2} &
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T Y ey QOO0 (O
o' o O
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82> MOSH MOAH &

24wy
<ED>EAIP|IS A
Instrument Operating parameters
GC Agilent 6890N
Oven Temp 60°C(3 min)a (15°C/min) a 350°C/min(3 min)
Column DB5-HT (15 m x 0.32mmid x 0.1ym), Agilent
Carrier gas He, 2.0 ml/min
Injection volume 1l
INJECTION MODE Splitless (2 min splitless time)
Detector VGA-101, VUV Analytics, Inc.
Transfer Line Temp 350°C
make-up gas pressure N2, 0.35 Psi
Flow Cell Temp 350°C
Acquisition Rate 100 Hz
Acquisition Range 125-430 nm
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1. Empty glass SPE cartridges (packed with 0.5g silver im-
pregnated silica gel, Sigma-Aldrich)2 120 THA 2 A|Zt S
O 7t&510d conditioning.

10mLe| DCM & 4mL2o| &llAtO 2 washing.

MOSHE Silver-Silica SPEO]| MHZ 0.5 mIS 210 5mLe| &llAt

SZE2&

w o

4, MOAHE= 8mL2| &llADCM (50:50 vV 2 2.
5.GC 2 X0j| MOSH, MOAH 25 0.5mLE 5.

a)

Absorbance
(=]
o

00 . . . >
120 140 160 180 200 220 240
Wavelength (nm)

120 140 160 180 200 220 240
Wavelength (nm)

B
(3)
K1

o
o

Absorbance

o0

120 140 160 180 200 220 240
Wavelength (nm)

<32 3> GC-VUV 3AHEH a) C13, b) 6B and ¢) 1-MN

2MAD}

[Lonb )

SHE9| VUV E+AHEZ2 XEU(0l Wt Ci2 A LEft
Ct <Z3>2 MOSH/MOAH CHEXMQI 5t8t=2!1 C13(n-tride-

cane), 6B(n-hexyl benzene), 1-MIN(1-methyl naphthalene)2|
GGVUV 4 AHIEHZ HO{FH HES X10|7F E2ICk. MOSH
Sle120] AL <I2 30>, EREE 1250m2) 7H S THEo|
MO 7l o2 2 0|SsHHM ZASHH 180 nm 0|42 mHEof|
M ESZ= 7 2HEE|X| o4=Ch MOAHSEZE 9| 42<TJE 3b 2
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[FLIR] FLHEGC/MS

2= 89-03

o] AR AP Ba ghe

A% 22 dF 24 &7

He

Oifsh 242t BHl= S745km UCk 242t TR A2 524 32t 2
Ol Aol 22t XH3 Aol ASES 0lxl= Sfolck 15
Of%{= 2O|X| X[ IAIBt AEHAS Zi Floto] Bsfolct
o3| 0I5t BRI 37} XIAE B715Hn = FAI0I01 2017
3 7120 2 1017} DI 74 3.8H) S7ISIRC IFlE S2t
g S5t 237 U BOUS HN5IT MtH k= 557| AS0
32 Eh o3 Q% 220 R0t S5 BES 4t
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S = [Methyl ethyl ketone(MEK), Methyl isobutyl
ketone(MIK), Styrene, Butyl acetate(BA)I2t BTEX BT =ZI=
0|25t EMS XIHSIRCE Z[E EF 2212 Benzene, Ethyl
benzeneS M2t 652 = AF| SYARIES XIYAUF =2
S 3Ld RUIertE0lck HM BE HE
5101 10 ppme = S| MGICt S|ME SE2 HAE A2 1L

2 Hof| M TSI UAH =M EME MES ZH|
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2 HEES 018
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- FUF 2E:225C

- @2 X71:40 °C (0.17 min holding)
40 °C (raping 30 C/min, 0.5 min holding at 93 C)
93 °C (raping 80 “C/min)
270 °C (1 min hoding)
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%
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[

=22 Retention Time Target ion
Methyl isobutyl ketone (MIBK) 1.47 58,100
Toluene 1.61 91,92
Butyl acetate (BA) 1.76 56, 61
m,p-Xylene 2.02 91,106
Styrene 215 103, 104
0-Xylene 216 91,106

Ctgoz HUst Ho[EE 27| st ilgér HEE Higo
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S
[ \ 215 22,
100K+ \ 1
Y W .H b R s
05 10 15 B 25 30
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25M
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o 1.5M
]

< 1.0M

0.5M

00

0.00 0.01 0.02 0.03 0.04 005 0.06 007 0.08
Concentration (ppm)

Equation: l!_]ﬁ!lleﬂ]h +-179238

Correlation:

©2 (0.008, 0,032, 0.08) ppm
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[Trinity biotech] Premier Hb9210
HbA1c Analyzer

U9 Gl BAR| T HUEZS floli HbAlc 2t 52
|7

=0| IFCC & NGSP &+

FeEx
AR 2| Boronate Affinity HPLC
ZAL A|ZH 75%
JIE/FHE IFCC, NGSP
ARl mmol/mol (IFCC) & HbAlc (NGSP/DCCT)
CV. <2.0% NGSP / <3% IFCC
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ThermoFisher, Gibco™ AE}O}&d A (Fetal Bovine Serum, FBS)

AEHo}&dM(Fetal Bovine Serum, FBS)0|2F?
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=, y-2282 50| Z&tz|f QICt AEHOF2iF(Fetal Bovine Se-

rum, FBS)2 40| EfOI| HYO 2 MIZE Y A| 7HE HO| AL
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Al media0f| 7150 AFSEIH, MZ -, M= S22 2ot gt
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Gibco One Shot

Gibcoglassbottle  Gibco square Gibco round
1962-1986 plastics plastics
1987-1996 1996-2007

Gibco boxy bottle
2008-present 50 mL bottle
2016-present

<3Z1> Gibco™ FBSQ| &AL

el =2|0|Y Gibco™ FBSE AI-&3HOF 5t=71?

BS= MIZZ BRSOl 7+ BEO| ALEEl= S28 MSOIX|T 7
Al H2l=|X| 42 E=20|7| W20l EX{2t 10l cHet &

U3 =
0| RUEITIX| QOB AT 247 Zjol XX ZHIS of

[& 2~ QUCt FBSS| EE2 QC Testf Tt OtL|2t = 22|RE

Blood %, MIZ S, ZUE, S&, A%, M, 24, MH|A7t
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Z|2Z4AL7|=(FBS fingerprinting technology)
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Gibco Certified FBS SPEC | Gibco Qualified FBS SPEC

Endotoxin level <5EU/ml <10EU/mI
Hemoglobin level <=10mg/d| <=25mg/dl
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GelSight Mobile - 3D Imaging Systems

GelSight, Inc

0|2 2 AE0| X[t GelSight, Inc= 201101 MR E[IO T Azt
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GelSight Mobile T4 Z
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MobileCommunication
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Control Tablet or
Laptop

GelSightMobile™ Probe
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The High Friction gel: Q| =+HO| THES | 20| 2 A2l
R, 77| S0l Hgsict
The Low Friction gel: 9| ZtHO| £/2] High Friction geldi| H|3H

2o O A2 AFeX| 29 S0l Hfsict
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Gel cartridgeof ¥ 5 AZEQO0IN Fastener Tool Marks Dent Composite
B TP 3D ojojx| 2! Assembly Panel
o] 5= Hojl= HQIE 2t0| Ql=r| 0] EE0| Electronics

ol S o, 1 -MZECE M2 (R2), Y20|E, Z2AE) o HEZHHUSH X
O0H0|3 2 D[E{RIEO| X2 ME X0 EXIS EXM5H=M| 0| £ ERIY
= A2 0|0|X|5t610d BHE AT EQO{0A CIUS 7SS E - M ERICI XIS EH 7 Ise R BEME SR M ME

afi £40] 7FSSITt.

Main Features

WHE Za} S A

% % O|LH 3D 57 W 7 ThY BHol

Universities, Research & Forensics

SrjM - ASSIRE MfSkeAIX| Chet AL 2010f A
e
et g = HEM A AL

Jt-lgl-kl
ofo|=22 [ A2l A==
:}gg Mobile Device
_ _ Dimension / Weight 6x6x22cm/600g
Cifet 22 @4 Rl BAMR), BH B &
Resolution 5 MP camera, 60 FPS
o) E2X =
3 58 7hS Vertical Sensitivity < Micron
Horizontal Accuracy < 4 Micron
. . Capture Speed 100 ms
Applications pLre °p -
3 X oY H|OE:
3D Data Speed i |01l 3D HIo1E
Aerospace —
Interface USB3.0X|€
-SZ AAE, AR FoH, AT LI S| HH AAME fleH|
Table Included Microsoft Surface Pro
o EHIIE - -
- Standard Field of View
Option 16.9xx14.1 mm

A= 29| oI 20A ARH7|SE (031-428-8770)

/ YOUNGIN Z7|= QrA| SOt OFIMER 60 FRIMY | CHEFS) : 1544-3744 | YALO|E : www.youngincm.com
Chromass
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232 B R otz SSEETH AHE L AR F2I'0|
HE[ACE FHFtof| [EPE'I' |
18 7|&EL
HEE] H $r7|':'x' e X| 2 AEH
ygen Demand, &}&I& AtA Q12H0J| A 481 Dtoj| TOC(Total

Oragnic Carbon, R 7|EtAZH O 2 MSHEICE

SERE 2020 12 129 HIESE7|1E X SSHTAMEIA|
Mol R4 £& JIZ0] tish TOC 7|ES Fall Allsta, SxH
= 7|E HHEAIE2 2021 128 3127IX], S
K22 20204 128 3127HX| 7|1& 0| RO ECE TO
ERISIO 2 M 7|& CODL| EAM A[ZH0] 2~3A[H HE AR
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T =2E ¢

B

Sievers InnovOx
On-Line TOC Analyzer

b R
2 JHABHRACE 71 5 InnovOx B2 IHefitEASIHIA S 018
5t R7IS2 AfSetCh Ol Z[AlQ] 7|&0|H I of SAL
3lHtAOZ ASISIO 2 TEE MEIE Eof IS MBS
o A2|E52|0[H0[LE RX|ES ARFO| WA glo| HEX o
2 82AM0| 7hsotct ot AT HH mHO|LL o e Heglo]
HIZ 240| 7t5317| 20l MKt Rlsh= AlZHol| H2|sHA
ArZgt 4= ot
24 2|
InnovOx2| TOCEA 2= 7|2XO 2 AOILE ASINIZ AR
ot= afat™ S Al AtsHWet Chemical Oxidation)Of| 7| =St 2
7| EtA= IESIH MAHsIE 77| BAs HEHILIEEEMNS
Zletct. a2 HHlE At BESY| LHRe| 2EE =50 375C
o] m20l| M ASIAIZICE O A MM E O MBIEAE HIEM &
2|MH(Non-Dispersive Infrared Spectrom-eter, NDIR)ILZ =
etk
InnovOx= x| AEHC| A|RE ZUA| S| MEZ HHYAM 15

S2 MEE TR 4

Ch A2 7t ZAAH QA A

W HZ| Z201M AZE LISHAZ
EHOll =EHatH ZUA| Fxl| Atst oi4
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Humic Acid
Solution
(100ppm C)
10.2
101
10.4
10.4

10.2

10.2
10.4

9.91
9.86
10.19

0.20
2.0%

=1
=)
=
=

90 Cellulose
Solution
(100ppm C)
951
98.0
90.9
104
93.2

=10

=
=

98.0
93.3

103
97.3

101

4.50
4.63%

=2 27|

InnovOx Measruements
for Brine, Cellulose, and Humic Acid Sample

o

28%
Brine Solution
(Process Sample)
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5.59
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=o0| =42 (Mycotoxin)2t?

ZH0|=A(Mycotoxin)2 ZEO|7t MASH= 2Kt CHAMMER,
AR L5 of MA=IC Hofl 25| 2o MAo|ut 7ES h
T EATL AT HIAZIX| 20t SHO|SAN 2HE SEE
2 UHS0TIAE A QNS 4 QICE BHOISA EN M W
2slatoz = ZHQISHIGHE UE! 4 Uk BHOISAL FL
QEYUITE2Z HENX|E 7IEE MZUIM T2 LfaH7t 7t
BI51| LIEHLE T QIC} EEst AR AR ol M S =0 |SA 7L 20t Y
E5|0 HOf7t STHE ALHE JAUCEL SHOISLA00 2LHE AE
2 A7 1ZH 5K =IH 2/2HS AEto|LE 7 |8 o E Yo
2= Qo] SSH0t ofL 2} QX0 = X|HHo|Ck

F2 JUoSA ZH

OF=Z2HEAl(Aflatoxin)
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232tE+(0chratoxin)

SE2W0| Y F2EW0| & YR BLW0ISO| WM 2
SAR, OYSHEFIIUCL O & 71 SotHM =40 Aot A
0] 2324 AOTA)O|CE AHIO|L ZEF SO HAEE0 =
LH2(of|Af 2tal0] =2 AEol| X[HEQ! &48 = SE0ICL
HIZ|=(Zearalenone)
HAERA M ZLYO|SAR £2 S54L 20| M HSEC
MAT S HolLt 2 2 R
Maximum
Mycotoxins Target Food Level
(ug/kg)
Grain, beans, peanut, nuts & their processed food, 15(81,10)
Processed cereal product. processed bean product ’
Nutmeg, turmeric, dried pepper, dried paprika&spice 15(81.10)
products containning them ’
Wheat flour / dried fruits, Confectionaries (peanut
Aflatoxins | or nut containing food), Processed corn products for | 15(B1,10)
popcorn
Soybean, paste, red pepper paste, curry powder 15(81,10)
Other food (Meju, steamed rice) ’
Infant formulae & follow-on formulae, processed 05@1,0.1)

cereal-based foods for infants and young children
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Maximum
Mycotoxins Target Food Level
(ug/kg)
Aflatoxins . . ) ’
M1 Raw milk & milk before manufacturing processing 0.5
Grain & their processed food (grinding & cutting, etc.) 5
Coffee beans & roasted coffee 5
Instant coffee 10
Ochratoxin | Meju 20
A Red pepper powder 7
Grape juice, concentrated grape juice as 2
reconsitituted, wine
Raisins 10
Grain & their processed food (grinding & cutting, etc.) 1,000
Corn & their processed food (grinding & cutting, etc.) 2,000
Deoxyni Cereals 500
valenol )t formulae & follow-on formulae, processed 200
cereal-based foods for infants and young children
Noodles 750
Corn 4,000
Corn processed food (grinding & cutting, etc.), 2000
Fumonosins | Corn powder '
(B1+B2) Grain products and cereals (containing>50% corn,
corn processed products, corn powder), Processed 1,000
corn products for popcorn
*@Grain & their processed food (grinding & cutting, 100
etc.)
Confectionaries 50
Zearalenone
Infant formulae & follow-on formulae, processed 20
cereal-based foods for infants and young children
Cereals 50
<= ‘|> AOHO_|F %Ql XI»E OO1='7<I 7| I Al'éétg-l:llzil
(MM IIAl H[2009 04,09.08.24")
HMIOA| H2018-745(2018.10.12) W7 |=X| Zsk 2581 O

*Al
2l
C|
]

=2
fe7ts &2l 715X 1000[5t2 =8

ofl a2t )\1|—E—§f 5|omq. ESHE AT T2 HPLC, GO/MS,

LC/MS/MS &

f B 3l

o 717124

2
o
20| v—-r0f04

ARol BZoE TR0l S EBE 4 lrt

VICAM

VICAME 198743 DIZ0A] AJREl0] & MAZOZ BLojSA
HAE £3 M2 MA 3 BF5tn /o0, S0t Taf] AlA

B W ADEOS T AT Waterse] A SIAOICE BHY

10007} 20l BHOISA %5 7IE8 BI5tn U0, Chsst
S22l BHOISA0] e A4S A B UAF LHS NZ5H
o %cr. B A AZ 2 5 Arelo] kX0l chat XIAL ¢

QI8 A EZ 717, T2 AE Mg 6 7|2 71245 B

Single-Analysis
Colunm
AflaTest WB
AflaTest WB SR
Afla M1 HPLC
AflaTest

Afla B
Afla ML FL+

Qualitative strips AflaCheck

Mycotoxins Method Multi-Analysis Colunm

AlfaOchra HPLC
AOZ HPLC
Myco6in1 LC/MS/MS

HPLC/UPLC/MS

Aflatoxins Fluorometric test

Quantitative strips Afla-V

Citrinin HPLC/UPLC/MS CitriTest HPLC

DONtest HPLC DON-NIV WB
HPLC/UPLC/MS -
. DONtest WB Myco6in1 LC/MS/MS
Deoxyni
valenol Qualitative strips DONCheck
Quantitative strips DON-V
HPLC/UPLC/MS | TUmONTTestWB 1y coint Lorms/Ms

FumoniTest

Fumonosin | Fyorometric test | FumoniTest200

Quantitative strips Fumo-V
Ochratoxin | HPLC/UPLC/MS | OchraTest WB Myco6in1 LCMS/MS
Fluorometric test OchraTest
T-2test HPLC .
T-2/HT-2 | HPLC/UPLC/MS T-2/HT-2 HPLC Myco6in1 LC/MS/MS
AOZ HPLC
HPLC/UPLC/MS ZearalaTest WB )
Zearalenone Myco6in1 LC/MS/MS

Fluorometric test ZearalaTest

<E 2> VICAMAL SEHO|SA HE AAH

HE 22| : FRIIAE| Z2[2ME (02-6190-9841)

2-6190-9800 | www.younginst.com
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7 wEE 24 ole 60T o =
Gas Chromatograph ©]-85= "4

L2l Dot NS Z2 oM

22 HOITR20)AQ| ChroZen GCE & &l

—_
OIpIo 2 08% 4 Y= S UL ZRENZ X

ME /== —

i

= 60

08

=0
Ct. Gas Chromatograph(GC)0]| Liquid Autosampler (HALA|
=7} &ES10] 0|28 742 oolo| me} g 75
2 902HHC 2 0|2E 4~ ULk UEE 0|83 &
Bt SEXCOE MEY 4= UL, BMEUIK| +
= ALk sy T ol2loll= ARZARS| LIZ0f S50 Chet

Stalet o2 72s x|Zstl QUCk

12

l

Xl.%xolﬂ E

worg g
5 rio
> A

= mo Tir
10

pi=

1. U8 S

ChroZen GC CSP 1 - Flame lonization Detector (FID)
- Capillary Inlet Assembly

ChroZen GC CSP 2 - Thermal Conductivity Detector (TCD)
- Packed Inlet Assembly

SEAt

Z, youngin
& Chromass

3.X2R2HUE

- HIEF 012 Al Z|cH 36712 FO|Xt
(Mg 7|2=ZH : ChroZen GC AH|X[7}2,8008H /vatEH )
- MEF 2 0%0f| A Z|cH 30%7IX| 2 7Hs
L|

(M 6400HR] HE A| & ISR 602 HR/vatHE)
- ChroZen GC ME1H7|X| 2CH O| A SA| ZIEH 0|& A| Data sys-
tem 1set M| Z(1002+H)

32 ¢l Lab.Highlight_vol.89

. SEALHISAR

- Warranty 3 (202014 F20H0]| Stalf 112
- ol RX|=4 (114 28, 347

2 FI1510 & 43 HS)

- A EAM eI T2 O MIES (121 131], 37
- 2 AIX|L o] FE HiX|
- 45 2UE A4 oL &8 Tts
x HIE 0|2 A0 7|7| AX|, Warranty, 7 |&X & MHIAE
Ut Tt SYUSHH SSAHSEUT 20HA)0M KIZ

5.5 32 Y EHER

(1) ChroZen GC System
M2Hs CSP1 or CSP2
AH|X7} 28,000,000
HEHER #600,000
HIEr7|Zt 3670

% MEZ 6400H HE A|
e More Than Smart Things

- 2 X0110.121X|9| HX|ME AFEl MO Z A= OF
£ Sh=0ll 2LIEEsH0 ™
S5 ANZtIZ20IEODM L 227

9| (Inlets, Detectors, Valves) AFEH

2let | MotE

¢ More Than Innovation
-EMIAHH 2 ZE] 8|2 Z5t2 0| = 2|ASIE S8t U=
U A
9

d=

B
oo

mw o oz

- Pulsed pressure mode (Split/Splitless) X|&: Al

S STIA Az Hits FAsoz =

ro
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-S4t EZ 71 CI 7S | Mg

¢ More Than Reliability
- AT M2 MXFSEFA|{(UPC: Ultimate Pneumatic Con-
trol) 2E2| Carrier gas M| £| X3S E5t %1 oF0| MU
= St (RT X 34A SD < 0.0008 min)
15742 718 Yo 2 2t BE0f QFEARl 2R Kis (BE 2
£ 2k 2P < £0.017)
- Ultra-High Speed Motor 20 Z tt2 HZt £ = x| 25}

O T 241 A|ZHEEE (450°C — 50°C : 3.8 min)

* More Than Solution

Z|cH 9719 UPC B2 HEC = AMF, M, MRake!,
o| =EI5IT CHISH SOl AMEHE THOR B IHs

(0odl : ASTM 7323, ASTM 7423, ASTM D5580 and D4815 for
NGA)

-ota wiglo| 23

o
oX

0

2 §84d 37h 2104 Hole +HE

(2) Liquid Autosampler
e The self-aligning “Plug and Play”

- CF2 Set =7 80| GCofl & #47 x| 7t

¢ Full-color touch screen interface

- Foft Mgt HeldE M3
¢ The greatest solvent capacity
-2t 10mLe| 674 vialoll ZOHE AFEE 4= ACIM ZHAIZE 717

AE0| 7ks

¢ Double wash step capability

k=l
HI

%
olr
il
o
oo

b

- Carry-overE $IX5| ¥

e Syringe illumination

A2 A Y 374 S 0f 20l 7ks

e Injector Top Design
- GC 7T 9lol| MxI/0] 2xj| BUREES MIB

NEESINCENE P

=

D YL3100A
il HEHS 6501432550
AH|X} 6,000,000
l HHER 150,000
= e |2k 36712l

e

X MES 60TH 5 Al

« Operation Type : Rotating Carousel
« Sample Vial(2mL) : 15-position

+ Washing Vial : 6(10mL)

+ User interface : Key Pad/Software

+ Dual injection : Available

@ ChroZen PAL LSI
‘ HEHS 6501011590
AH|XZE W13,500,000
l g2 300,000
= HIE7| 2 3670
. X Ml 270212 i Al
« Large Sample Capacity

- 5t7Ho] Ef|o] 0] 162702 mL Vial)2| A|IZE 22 4+ U1,
St AJARIO] Z|CH 47H2] Ef|0] ECE HAISH & 648712
@2mLVial) A|ZE EM IS

- Peltier stack 2 M MEHGHH A|2 HE LEE MA IS

12

« Fast Injection
-01% ZHZ{O2 HE A2FYUS SIHA Needleo| TtRat
= Al=0f| o5t XIS (A3t
(Low needle discrimination C40/C20 > 0.98)

2lIEL 20| :

[=]
[y I

g

2 H2iEt (02-869-7300)

M 22| FRIA 2044 (031-428-8700)

°
A SOLUTION RENTAL AS5YA| 2EZ OXIER 121, of0]ATFAERR] 14115 | CHEMS}:02-869-7300 | #ALO|E : www.solutionrental.com
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