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New Yumizen
H500 & HHH0

MEFA A Complete blood count, CBC)n} BHE-1ZHH7| At Lt Matrix
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1. 987 74 2 2 LIECICH I QAZES matrixg A3 1) ZhAY 247

7} T M|z 2 2l 2tk e1io] ek

.

WBC ZX| &2|= ol 42 E Sl MEE Moz 527
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. « IYM#=1+2+3+4
Sequential System)“0|C}. MONE =546+ 7
1) MIZ7} 60um2| apertureZ 11X1x SOt ETISI=E AHlAH E(E)gi = 5132+ 9+10+11
slm, XM2o| 522 =Xt BASH = 13
ol _ IMG# =10 + 11
C} (YA H3)) MM = 7
o IML# = 4
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~ ~ B | Background Noise = 14 + 15
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Hrol| Chst AlAL S

SiA
SATH A

T X (Plateletcrit EE= Thrombocrit) 7|4t
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AL EAE- Z{HM|E H|& (Platelets - Large Cell Ratio) 7| A
P-LCR2 12 fLELCt 2 RU|E 71X i AT  HIEE Lt

EPLHC.

Specification

New Yumizen H500 New Yumizen H550
A 22 Kg 35Kg
37| 48 x 40 x 48 cm (HxWxD) 62 x 53 x 67 cm (HXWxD)
Throughput | 60 tests/hour 60 tests/hour

WBC, NEU# & NEU%, LYM# & LYM%, MON# & MON%, EOS# &
EOS%, BASH# & BAS %, LIC# & LIC%, IML#, IML%, IMM#, IMM%,

uf2}o|E

2HofEf IMG#, IMG%, ALY#, ALY%, RBC, MIC%, MAC%, HGB, HCT, MCV,
MCH, MCHC, RDW-CV, RDW-SD, PLT, MPV, PCT, PDW, P-LCC, P-LCR

= Open Tube (OT) Rack mode & manual mode

HEE2 : Yolntet BT/ ZOARE (&31-8033-0641)
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[PAC] SIMDIS & Reformulyzer HE2tAEl EE5HF 24
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[PAC] SIMDIS & Reformulyzer HE2tAEl EE5HF 24

A2z 103-01

Ch MiZe| ot E4E EHEC SEXIE FZ0l| L= of
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US = CERFAE GC ZHH|0|CE ASTM D6839 2! 150228545 &4~
t CHst 22 7HEE AR A0 S QUCE Reformu-
lyzer= prefractionator?} SHA| AFE5HH 7|2 7|52 ECt &%
g 4= UCE WPPOR} 22 R712 Bt A MBI THH2E 2
(ZIcH C1277kX1)2| PIONA &2 B41E 4= Tt Tl A2 F
2 BMED THAR AN E2|=|0] HE2A|Z(0] HHSE
Ct SHE SMS Reformulyzerof] AF235HH WPPOE EM5t1 K|

22| 2FRY YEEH Q27X)2t F712 THH2 el =&
; o

ol

HIg
SIMDIS= WPPO H:5+ OfL|2} 42, CHset K| AER] St 2t
2 MBS0l B SIS A5 UstHOl 7|20 BOIBR GC
S AYEHB|0|C IS0 % ASTM} 262 TSt B 7IRI0fAE o
2 2R U8 511 U2 2= 5RO e EEB0| B
N 2EE 2P| sl 0] 7182 M= ofaf x| BEY

WPPORL 20| 241 Z=F He7t H2 MEQ 49 A9 "D
2" Simdis HEH(0fl: ASTM D7500 L= 15199-2)0| QA O 2 &
27551 H 7HH MiEe| AR =74 Simdis(0l: ASTM D7213,
D2887 LE= IS0 3924)7t O &EHst 4 QILt,

AC Reformulyzer M4 prefrace| 2|

Reformulyzer M4 PrefracOil= L0l Z2|Zd2 20|47t Ql=

PTV(SEEEZLEH”O' 7t5%t 713171) 7|2t Reformulyzer|
SH/H|SEH(S/SL) Z:017 |7} ZEIE 0[5 F9I7 AJAS0|C,
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242404 2R /0] IS EIC,
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[\ Vent of >C11fraction

Split inlet

// gasoline

<32 4> Reformulyzer M49| tt3}

rn
T
4
A

AC SIMDIS2| &i2|

<32 5> AC 128 SIMDIS

BoBRI|IE2 MR JHHME0| Z=
OFE 12H1|(Gas Chromatography, GC) Z=0| M &|Ch= 7}
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2c oz 20| 7Hsst
ble Inlet, TP)2 FM=ICLT
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TPI 2}0|L47} &7 | mfE
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)2 TAHEI0| 0f AIR RHES HO[X| SH=C TPIZ 72 &
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Of|A] CHIO]E

Reformulyzer
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Sample 1

f‘ﬂ'l“

Sample 2

MJUL

N

<12l 6> Reformulyzer G| A| H|O|E
BIIX| YOI ALE
- A41t= weight®} volume% 2 HIE 4 QICH (A LEE
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[PAC] SIMDIS & Reformulyzer HE2tAEl EE5HF 24 x2S 103-01
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i :
i
| -
A a1 //
|
Mass vs BP. L Remarks:
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e s
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o ms || i .
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o s
e | I
P J H‘ Wl
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w0 erae N
w0
i =
Mo wop o ! Remarks:
e
B - Sample 3 - Residual product
s mn - - Recovery 59.1%
o s N
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0 e 7 ! 3
o e i * §| - sold sample at room temp
wor o el - contains non-solvable partices
2 i
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“L.',nv“' ‘ |
<3y 7> SIMDIS 0fjA| Cf|OJE{

Ol:= CHfet WPPO HMIZ2| 7K TH2l ol 20|k

AR

Ciot B=F HRIE HetolH| &ole 4= UCE Sample 22} 32|
4<% zE #Z= © (FBP)0| 700TCE ERUCt 0= 12& SIMDIS
EEHDS =2 =T HAOIC

FBP7} 700CE Zut5k= MZ2| B, siid XIEIIXI| MZ &
282 9E HFEWH(100% 55H= reference oil Al 7|
o 2 AILHEICE

URNEE IR 7HHY Y = U2l FAI6| HHEH 22
S20| o< |ofl SEH=|0] U= HAE HOICE Ut Etst
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TT =2 T A

Mass%}t cut point2 AFZX|7t MEHS

oM 21084 QL
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AHolyst 2M 7| 7| (Frontier Lab, GERSTEL) )| Q3F&S A
& HOINFSHHI AT OH FEHAL 2~ Q=

Het=9 XU EM JPDI 012 & EsusIEE O

2Ll : £ 8% [0keH 22 &E]
: Frontier Lab, GERSTELAL ZH| AF21024 3!
FGost M2 24t
& : 1002FI(121, 2days)

[@®) FRONTIER LAB

| GERSTEL

golst gJ| 43
mEsyy e Frontier Lab GERSTEL
I ——
2 - 202ua3 18- 19y
e
_— 20244 128 194 ~ 20

g =9
ERSTEL WORKSHOP 23 : 02-519-7396
rontier Lab WORKSHOP 2 : 02-519-7349
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[HDRICHZ HEIA] 2B AB|A B2R

Itz 103-02
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1. 4L 37| 2Ee| el

1) ZEYMIs|=
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glap ZekstHM ALl MASE SHS HolistH MaR RS

40| m3tlof 9
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3. DHAUMH|A HHA 22 Hyundai-D1

HYUNDAI

<8 1> A2 EEA At Hyundai-D1

£1g 585mm, 0] 1285mm 0| == 0[0l| IXISH RACIA AR
0] FHIE RED BX5|= E27t Sitt F= 75kg O24A o

2I0t0|7} 2ol S 2| K| =Lt

1) E2t=01 28 - 37| &=
QS WellAir Ate] E2t=0} ZES AIE5IFOH S2t=0}t
Al 7|& & Bipolar lonization 7|&& Sot{ 27| Al
Ch Bipolar lonization2 Z2A0}E Ch2k LA 27
A

o =
oAl 27| #el SHO| 2At FZE HIHY =t

o
aT
A

w
Ell
o
o

A2 HAIE ZelF s 22| 2, Rali7tAS ZiF = 2JE
=

=
£ ZF= H13SZ2 &llTt ZE7H 2=

4) LDE Indicator

O|MHX], Z0|MHX|, SZ0IMHXIZ £X|3H AIFAM FH 20
M RKIZ 2Qlet 4 QoM AT LED IndicatorE SaiAf CH
7|REE AARZICE S0let QUL 0| F O|MHX| SEE 7|
ZOZ LED IndicatorQ| AHALO| W2t/ 2/ 2/Ot2o 2 Gt

th skE = ESHUM M2 71ES TEL

5) AFAIE S

AR} HIsts 2 29, AIZFER Yo AAES £XE 4
oIk B7| HHS 502 8 ZI9IX| IS0 B H9IK| M
B4 QoM A5O3 B f BA| Y, A4S THE 4 It 2RO
ATE TH5H0| AFS YUO| FHUS MESt A Urk 5
Al g2 01835101 HaliZl AAS AlZH0] OHLIOIE Yot Xl
st 4 QICk AIZI0] EIB RHSOR WS & 4 WAl Sofct
LIX[Zt Afglofl mf2thls BHROIA WIS st HA| %ol of
g8 49t

AAE YA & xtEo 2 STAH|0|MO 2 27|50 Docking
AAR 52 FTO0| ZIHEICE AR STNK| AAR

oh= AIZRC 2 AFEXIC| Hal4o| oS ShECh @

HE=2Ql : Folatst oc|Z oA

&8l (&031-8033-0636)
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[ELITech Group] ELITe InGenius

.. ELITechGroup

ELITech Groupe= 198740

HE 29 ti7|golct E3

ELITechAl2| InGenius= AIA|ZF SIS Z AR |2, AKX A
StH

o=
axle| SE/X|S| H 2HH0| XS

olz717lo| Hx

A=
=-
RSV BE 1HEE %—ﬂ*éf" 22

bl AHIE 25t |2t

O = ZIEICE InGeniusC| None Stop AHE35 £2 M ALK}
o| 8801 XA YR XIS THsotA| ik HIX|E FEHZ
37t 5840| 0i Fo{LITh

H ZnHEA, s X E
AZAPtHESle BE M THS
4) LIS (Laboratory Information System) 2t f8FeF A, Touch
Screen LYEf
5) ZAFZOLIR 7| 77EK| 2412302 A
6)STD-4Z AE 75
(%, Sctolciof, RefoFZ2tA0tr
F2[Of2IE|Z, Dto|ZE 220} HILE2|S)
= —
o
g:ﬁ A set‘
]
v
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DHY ME|A 25
[HyundaiRobotics] Hyundai-D1

Hyundai D12 37|37, th7| E2t=0t A+, Hie A7-S st
= X225 tiH S 2RL|CH A=MS AEsHK| 2 37|
E2X0I2 7 |E A6ty | 20l of AHEL|CE UV-C B Al
ABIZS 0|33l HIEE Ao, 35 HEIZ &St 37| Hat
7+SELICEL LED HA| 7[50] UA0IA CH7| Zoj| [HE HatE Al
O ghw0fl Eolet 4 UG

HEZEAY

« AFO]=:58 X 58 X 129 cm

«2A: 75kg

cEX/REA|ZE2AZH5~8A 7

« AR HEA(CH7 /B H): Z2FX01UV-CHIEH

71

Ok
oz

-3% ZE(Z2+EE+slmh
-ol|ot ZElR HI3 S5

S 3 463

Sk

1<}

« UV I}EE 275nm (LED)

HYUNDAI
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W2 ATH 46 2 TFHARE] 0[0[2| 2R
CHI0ZD! 225 CIR[E 2| £210|C A

[KFBIO] KF-PRO-005, KF-FL-005

-

KFBIO2| CIX|E HE| &£210|= A= 13| AZH 7|, F|A 57
SE 2|0 400H7IX| & 5702 2R = F2E(0] UM, 229 2
L2 EF Y SVE T/ USHCLBHE AN S22 A
7o SES Fthat A2 o AL ZXH0] ZHHGIAL ERAL CHH

M 7HAHZ SAIZ|0] 7HGHI7EX| ot MIZ L

r

JKEX
oo

A

am

o|l==
==

2 AL S
- 204 7|Z& HA|OF O|0JE0f ZEl= AN AlZR2 B 25%
- 404K 71& 370 20l M 24& o|0|E Alofl = 2F 720|2h= bt
Eo|o1E &= X1
« XX S2H0|=0f| Z[AQ1 Olympus HIX AL
- Olympus &8l = (apochromatic objective lens) 2=t
-1 2| flots HIRZ = HAHDIOE 7ts
-sCMOS 7}H2t= 811t MEet 0|ofF
- SCMOS 727 EXAHEI0] 26t 2 ATl X || o4 A
- Focus Mode: automatic, manual
- Image Format: KFB, TIFF, SVS
- Z|cH 6712 HE| MEl EiXH 7Hs

- Fluorescence Channel: DAPI, GREEN, ORANGE, RED, CY5, CY7

(=X~]
oo
olat, 4018}, YAl REIZALS, HOtS

KFBIO

L A

115 mme| 21 21 He|=
S 20| Heloh HAein|E
[Nikon] SMZ745, 745T

54

NikonQ| AlX|e10|Z SMZ745/745T= 7.584 & Hi=22t 115 mm2
2519 JEI7H SFOI M s

R MES YHIHe = pEE 4 s A
0| ZEHRA0IZ)YLICE 21 &S HaEl= 2 A 2HEe] Halgs

=thatstod ko U

LIS

S,
- N5 mme| ZI A 2= 2 KM= B2lSHA| 2E 7Hs
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Chro/Zen
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Abstract

o
T
ot SEAIZ 22 OFLI2t Aol M SR8t ofLX|Ee = A&

EMOoZ 2I5t UV/Visible detector2 ZHAEE|X| &
= ZZ7|(Refractive index detector), S7|atZA At
HZE7|(Evaporative light scattering detector) & A5 24
SHOFSICt LMo 2 &R Ao ARZEls ZE2 3A & 7t
X|2 LIFO{ZICE Ligand exchange column 2 2X} LIS hy-
droxyl groupit ZH Ll & 0|2 72| ZAg X}0|E 0|3t
£ HkAI0]| 1, HILIC (Hydrophilic interaction liquid chromagra-

phy) column2 &1 Z4& L amine group0| Z&tst= BH410|CE

0|tH A0 M= ChroZen HPLC/RIDY| ligand exchange col-

umnz} HILIC column 22t ME510] AIE L &2 2MS X
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Chromass

Instruments and Software

Item Description Part No.
Pump ShroZen HPLC Quaternary Gradient Pump with 9421011020
'acuum degasser
Autosampler | ChroZen HPLC Autosampler 5421011020
Column oven | ChroZen HPLC Column oven for Analytical scale | 3421011020
Detector ChroZen HPLC RI Detector 7431011020
Install. )
Option HPLC Performance Kit 1601011890
YL-Clarity software for single instrument of 5301011000
YCM HPLC
cDs
Autosampler control of YL-Clarity 5301011040
Column Shodex SP0810 (8.0 mm x 300 mm, 7 ym)

Agilent Carbohydrate (4.6 mm x 250 mm, 5 pm)

Reagents and Standards

- Acetic acid, 299.0%

- D-(-)-Fructose, 299.0%(HPLC)

- D(+)-Glucose, 299.5%(HPLC)

- D-(+)-Maltose monohyrate, 299.0%(HPLC)
- D-Mannitol, 298.0%(HPLC)

- Phosphotungstic acid monohydrate
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- D-Sorbitol, 299.0%

- Sucrose, 299.5%

- Xylitol, 299.0%
- Zinc acetate dihydrate, >99.0%
- Ultrapure water, 18.2 MQ-cm resistivity

Preparation of Standard Solution

©)

@

xals|
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L7t | =5 zH2Ct

_|\l

2ol #EF 1
=S

2011

i

Zt7t0] EEQoHS & A5H06{ 100 ~ 20,000
o &

mg/LE XM|=5

Preparation of Sample
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5| ot En 25 mL MROE|22 2AAIZICE
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X RS ZAUAEA MROIEIE
o
I3

ZE2ELASMLEL50%ER2 2

@ Nylon 0.45 um2| membrane filter2 01t510{ A|&I&H
oz sirt, 0| [[H' AlEgoto| ZEFSE Z#2, 2,000 rpm0|

22|t £, 4ttt
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3
of €2 £ 2 5mLE 211 Z A0ECHAYA RS E2 3

rlo
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@ 1.2mL29| Biggs-Szijarto 2MS 11 R M2 5| 22 HAIM
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@ No.1 K| 2 o2tsHe]
b 2 ik
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oo

* Biggs-Szijarto&2 : Phosphotungstic acid monohydrate
12.5 g1t zinc acetate dehydrate 25 g= 100 mL2| =0f| 2!
715104 200 mLE HEst

ULk

2, aceticacid 20 mLE 217 22

T} 822 40N UFUNK i 4

Ligand exchange column

Instrument conditions & Chromatogram

ChroZen HPLC system

Mobile phase Water

Flow rate 1.0 mL/min

Column Shodex SP0810 (8.0 mm x 300 mm, 7 um)
Temperature 80°C

Injection volume 10 L

Detection RI detector(55°C)

[WRIV]

100 1. Sucrose
2. Glucose
3. Fructose
4. Mannitol
5. Xylitol

o 6. Sorbitol

Refractive Index

15 20 25
Time

0 g l‘l‘l
{min]

Figure 1. Chromatogram of Sugar Standards
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[bRIV]
— 20000 mg/L WRIV)
100 1. Glucose
— 10000 mg/L
60 2. Fructose
— 5000 mg/L
80 — 1000 mg/L
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2 60 . 40 1
s |
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WA A I\ A/ J /
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Figure 2. Ovelaid Chromatograms of Sugar Standards by Concen-

tration

Sucrose 4 *! Glucose
* R2=0.9998896 R2=0.9998655

i ; i

* Fructose
. R2=0.9999666

Mannitol
= R2=0.9999544

. Xylitol »
R2=0.9998913

Sorbitol
' R2=0.9998666

Figure 4. Chromatogram of honey by ChroZen HPLC equipped with
SP0810 column

[WRIU]

60

Refractive Index

1. Sucrose
2. Glucose
3. Fructose

1
I
|2
| ‘U\ 3

0 H

10 15 2 2 3
Time [min]

Figure 5. Chromatogram of energy drink by ChroZen HPLC
equipped with SPO810 column

HILIC column

Instrument conditions & Chromatogram

ChroZen HPLC system
Figure 3. Calibration Curve of Sugar Standards -
Mobile phase Acetonitrile : Water = 75 : 25
Flow rate 1.0 mL/min
- . Column X
Table 1. Validity of test method (Concentration of 50 mg/L, n=10) Carbohydrate (4.6 mm x 250 mm,  um)
Temperature 35°C
Analyte R.T. (min) STDEV LOD (pg/mL) Injection volume 20 L
Detection °
Sucrose 7.45 0.165 7.56 ! Rl detector(35°C)
Glucose 8.77 0.209 10.40
Fructose 11.65 0.189 9.63
Mannitol 17.34 0.320 11.97
Xylitol 22.45 0.302 14.97
Sorbitol 2512 0.248 12.69
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[kRIV]
403 1. Fructose
2. Glucose
- 3. Sucrose
'\ 4. Maltose
\ )
\ r\ 2 3
|
| i \ f 4
\ I oA
| | |
\ JU\L_ LS
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Time [min]
Figure 6. Chromatogram of sugar standards
[WRIU]
‘"3 — 20000 mg/L
— 10000 mg/L
— 5000 mg/L
300
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100- ‘ | “‘ ““
N I\ A
(A\“ ,/\\“ J'/\\‘ [\
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Time L

Figure 7. Overlaid Chromatograms of Sugar Standards by Con-

centration

7 Fructose
™ R2=0.9999185

™ Glucose
 R2=0.9998916

= Sucrose
- R2=0.9999239

.. Maltose
R2=0.9999367

Figure 8. Calibration Curve of Sugar Standards

Table 2. Validity of test method (Concentration of 200 mg/L, n=10)

Analyte R.T. (min) STDEV LOD (pg/mL)
Fructose 6.58 2.077 63.22
Glucose 7.25 1.910 70.77
Sucrose 9.38 2.989 101.72
Maltose 10.64 3.899 114.01
[un‘% 1. Fructose
2. Glucose
300 r
g 200-
| :
k] \ f\ 2
100 \ f \ f\
’ \\ !’ \\
J
N AN e

0 b i 3 8 10 2 14
Time [min]

Figure 9. Chromatogram of honey by ChroZen HPLC equipped
with carbohydrate column

vy

1. Fructose
2. Glucose

3. Sucrose
300

200 |

Refractive Index

100 \

Figure 10. Chromatogram of energy drink by ChroZen HPLC
equipped with carbohydrate column
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Calculation

(axb) 100
N2 (g) 1,000

pot

o et (g/100g) =S x

(10mLx1) 100
e Y e —7.045

stat =
Ex. Sucrose 22f(g/100 g) = 7.045 x 1g 1000

(10mLx 1) 100
2808

[l =1 =
Ex. Glucose &2 (g/100 g) = 2.808 x ——— 1000

(10mLx1) 100

2 =
B(g/100g) = 0811 x — T000°

Ex. Fructose &
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