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(X 3) Product Distribution Classified by Number of Carbons
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. Agilent Intelligent System Emulation Technology(ISET)

Agilent Intelligent System Emulation
Technology(ISET)0|2t?

Agilent 1100 series HPLC2 Z2 conventional LC Al

29| methodE Agilent 1290 infinity LC A|A&ID} 22
UHPLC A|~BI0| ME THS3 method2 MEA|IHA F= =
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The Agilent 1290 Infinity LC System

Agilent 1290 Infinity Binary Pump(G4220A)

Agilent 1290 Infinity Autosampler with Thermostat
(G4226A, G1330B)

Agilent 1290 Infinity Thermostatted Column Compartment(G1316C)

Agilent 1260 Infinity Diode Array Detector(G4212A)

The Agilent 1260 Infinity Binary LC System

Agilent 1260 Infinity Binary Pump(G1312A)

.

Agilent 1260 Infinity Autosampler with Thermostat
(G1329B, G1330B)

Agilent 1260 Infinity Thermostatted Column Compartment(G1316C)

Agilent 1260 Infinity Diode Array Detector(G4212B)
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The Agilent 1260 Infinity Binary LC System

.

Column : Agilent ZORBAX Eclipse Plus C18,
100%4.6 mm, 3.5 #m

Mobile phase : Water+0.1% TFA, Acetonitrile+0.09% TFA

Flow rate : 1.2 mL/min

Gradient : 5% ACN at 0 min, 5% ACN at 0.5 min,
90% ACN at 10 min

Stop time : 10 min

Post-time : 5 min

Injection volume : 5 pL(with needle wash for 6 s)

Column temp. : 30 °C
Detection : 220, 254, 270, 310/10 nm, Ref. 400/60 nm,

10 Hz, slit 4 nm
(B3 24 d&
Sample Compund Name
Main Paracetamol
Impurity A 2-Acetamidophenol
Impurity B N-(4-Hydroxyphenyl) propamide
Impurity F Nitrophenol
Impurity H 4-(Acetylamino) phenyl Acetate
Impurity J 4-Chloroacetanilide
Impurity K 4-Aminophenol
A" 7 7171 TEL 717] 2t 24 Zate] UR7E 271

= —
= 42 == 0|0 =2lE/0] validation0| EH 2M#E 1
7 |Mstn A2 Ao “7|7]-ti-7171" 2t
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Agilent 1260 Infinity A|28lS 0|&5t0{ paracetamol2t 6 biitos  QFRERVE

Eo| E-E2 BAME methoddiME ZE HE0| z|Tf & (72| 3) ISET 71i59| 245 &t

ZzE 71 = EE MZ L2 wavelengthS AA5{0}

SR 1), Est 2M X7|0ollE impurity K| A& Agilent 1260 Infinity A|AEIS| A =212 OFF HZI0]
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(a3 4) Agilent 1260 Infinity AI2AETF Agilent 1290 Infinity AIAE
(ISET & %)2 0|83}0{ 270 nmoilA Y2 S 20tE 23 HAE 7|

(a8 5) Agilent 1290 Infinity AIAEIE 0|85t0] P2 M RT xto] |
(ISET g8 H/%)

(3% 6) Agilent 1290 InfinityA|AEIS 0|835t0] P2 H&24Y resolution Ato|
H|m(ISET &8 /%)

12l 5y= Agilent 1290 Infinity A|ABIS 0|23510] ISET
2 M/F0| ¥ M2 RT XI0|S H|WStQICt ISET &8

= % -20% = RI0|7} JUASLY, ISET &8 =0
9F 1.3% ghofl Rto|7t LX| SEQACY.
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Agilent Intelligent System Emulation Technology(ISET)
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2z}
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(E 1)HIEN GC/MS 24 x
GC conditions

Precolumn None

Agilent JEW HP-5MS 30 m = 0.25 mm, 0.25 pm
5% phemyl mathyl silicone [p/n 190915-133)

Injection temperature 250 *C
Split ratio set to 25:1

Analytical column

Injection mode

Owen program 2 minutes at 45 °C

1.5 *C/min to 100 *C

2 *C/min to 200 °C
Column flow 1 mL/min constant flow

Carrier gas Helium
Transfer line temperature 280 °C

GC run time A0 minutes

MS conditions

lonization maode Ebectron impact at 70 eV
lon source temperature 230*C
Sohent delay time

Acquisition mode

5 minutes
Scan (40-550 amu)

Hlo[E] 54

Agilent MSD Productivity ChemsStation AZEg]o]
(E.02.02)E °]&3te] tlo|EE 2538130tk NISTS] AMDIS
(Automated Mass Spectral Deconvolution and Identi-
fication Software)& °]-&3le] GC/MS Hlo|ElE FZ31%1

t}. AMDISE E3)] 449 ELU 3¢S MPP(Mass Profiler
Professional, 2@+ dolE] A& thAz s 2 73) &
AL E oo H-8-5kS]r)

HA A RO T3 5~90% e JJ
counts o]’de] 70| thate] et E A
olE]ol|A] YEhtE T3] F
A AEE 938 Y F
2 HFE AR #8-9.)
A L3t (Ue Ao 2 BHE 93 FHE MPPAAME
AEJE](Endities)2tal 3.

JlEjE]e] A Z717} b2 7] wliel] R EEEAS 7l
2 93 el gk 78S AAEITh

= #4 5,000
e, A4 o

L= %%3}1 7Jr7494 tﬂO]HOﬂ

7] W4=0] zH(MPP2] Filter by flagsS o]-&sle] AA), 2
W% (MPPY] Filter by frequencyZ o]-&-&to] AA), 1%
W dlElE]e] = 71(MPPS] Filter by sample variabilityE ©|
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gato] A7), 1e]al LARHEA (one-way ANOVA)E& &
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(a8 1) JH=otd SFY MYl I 2ot IH(ME-SY, 7H2H-20}, stct-=3h)
zotdel ZRY F2 M= (1) Farnesene: (2) Bisabolol oxide B:
(3) a-Bisabolol; (4) Blsabolol oxide A; (5) cis-Enyne-dicycloether;
(6) a-Pinene; (7) 2-Butenoic acid, 3-methyl-, butyl ester;
(8) 2-Butenoic acid, 3-methyl, 3-methylbuty! ester;
(9) 2-Butenoic acid, 3-methyl-, hexadecy! ester;
(10) Eucalyptol; (11) Trimethylcyclohexane aldehyde: (12) Borneol;
(13) Pinene acetate; (14) Lanceol
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A]), PLS-DA(F-E# 2253 EA) & 3437190 2bA] dlo]
o] Ah4E Folal 7] v AEnple] F7E tEs=
E4#Q1 wiA sjtE-g Rlap] flate] A ZEE &

V)5S 33k A WA GAl= Filter by flags®lth &

P23 shube] AE vl he] AETEe) S-S hehiet
AEIEI7} 35 014 HEHRAEA ohelAS ehgv, 2
WEAN FEH T £ ARE) olFo] Hold) Ao
A= ASlEIGom, 54 AE TFl SAH0R ekt
AETER AL

T WA ZEel Filter by frequency YAl E= 4 st
o] A IF WellA(EE S¥ Zrt AEntd AE HAA)
100% AZ9 AEERE FAFACE Al WA ZE]] Filter by

‘=

sample variability = %ﬁﬂ 33 =719 FHEAF(CV, Coef-
ficient of Variation)7} 25% ©l}¢l QIEJE]R FAFALL nf
ek GAf A= °‘°Jv‘i'—*‘lv‘i'— < B3 A7) diEEel dist
of ALk p-gtoll ejAste] AAAU= dlolElRt HAF3Ih
Z, p-%ts 0.06% HAst] ZA7ke] FEnkt} 95% A
A& A= AEETE FAFRI

J_l..

Agrolli= 2,560719] EJElE EE&HAANE oe whAle] HE]
& e AAUA HAFH o2 5070 528 5 A o5
Geg) 3oz Buigel /b EEgle AL RS 253}
of EuEE FHT F QA =tk
Azsias a2
PCAG/E £4)<= dlofefe] A= e fx]stuir dlojefe]
AUS FAT 5 Q8 FH Pl F f/ PG SR
o delelE & folnd doleuke 2 A% 1EUe iy
= A NGO AT 5 Uk AEE 9] Aol 2
ohli7] fl8l, A 1= A7k flall, e Al shekEe] 1w
& BReHEE G e Jud Ao =S s Sl
A2 o] AFeET
A wF a2te e i
g P o ;
L
1 : | 0
'] 1
& 1
1 __'_'_'_,_,.,-r' 4
d-ﬂ‘"ﬂ-'r
PCA P
(T158%) ) o 1.51%}
]
] L}
1 15
B im e B &0 (1] A0 @ L T
- 4]
L]
. | . M
] ]
P n
E 40
o
- . 2 .
g L ¥
B e B 0
il -'J':D a
1] i & E0
o o] 13 .
i L1
L L]

(38 2) = 7i2atd(m), 20t F420t(e), S3H(A)S] AZ0f E3¢
(A)PCA. (B)PLS-DA
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PCAZ &3] Al 1 4% (PC1, Principal Component 1)°] F2 HEEE OF ke EFE UL ekl HAdigs] 9
oF 4% 7115 VbW, 2w} 5 538t Be] A ntd 8 ARS-ET 2 Aol A GA] PLS-DAZE 712wt 573kl
S BT & BRSE AS & 7 A AR (PC2) 71 2polE Fropl|7] 913k TA RE R 7 A3e Ao R &4l
22%°] 71A%E T3 HY 13} AHRmLS & ERekE A A} WA HU AEetd 157, =3} 870, 2w} AlEetd 47)
S I8kt 1Al A3FA R (PC3)2 W 49S AAH = o] AjZol tigk ~HER] Hlo|EE o] &sto] SRS 5
s} sk S HaL AN 1 71 27 1.6%Cl A WA shar A55ahd), ela R ALg-d 6719 Al Eetd ) A
FEths AS ket AT 2 v gl e E |EA &2 6719] e FFE AES o]&35le] FHE dFE
ok = Ant(E 2)). dof] A-§3to A HSHAEE AABATH(E 2). 754 o
Sndo) FUdg S-S o]8sto] A5 Axt 5l gl A
o]e} ko] PCAE &3l 2zt vlole]7} oA 15538t ¥i=A] Azt SEA B2 T8 S-S ol gste] 59 243 B A
shel 4 AL, oS ERIE Sl o]FA o] dAle d Z1zte] Awntd FFEE A FHEE S A 5 A
Bl 33t PCAS &3 QCE 713 dolgla2 T4 oR
ME oS ad] &84 Hrk (TR ollA BoR = F 79 mRE H]sE) HolA|uk & 2}
o]7} Atk A PCA 7~ 350] F23H (1l 2A))2 159 57t
2Ros=" 2 HA=A] ERI(=lolE] 25 gDk AMIREA Ht
AMESRES s flal ohddk 7ol sl Yol 1x]A|%k PLS-DA t-~ 0] Zet( 19 2B)& 154
t} 11 5 MPPAA AFs= S5ED dagse 570] EF7F A E HJeA GRleks 2 A7 EREde] el
t}: PLS-DAG-# 4 k5 3 #4), Support Vector Elof] drht 2 A 85 =A] BrbEvh(EHE A )= Selth
Macines(SVM, A2 E #EJm4l), Naive Bayes(NB, o] (19 2Byl A Yep = ukel 2Eo] ARt 371 &5l dis)
B wo]=), Decision Tree(DT, 2AFAAHU), Neural w9 2 R, A%k 2] 8l A B el FAky]
Network(NN, 2173%). o] & PLS-DA= {1 ] #Jol& A @il US| g kel 2 Bolglis BES WAL k. ol
fmAl AR sl & 5 Uiz FHUTE FrohdlaL, o] 59 ¥ o AdsAn 2 ASANE TEH R vFo] & o & Al
AfS F8l IHAE vhEo] vlo] FFalarA} sk dldEe] A T SRR A 7] FE] ARetd S g o5
&ohs Ads ol AU o R ARk AdlolE o 3 I US Aoz AFit
o] % TR AEe] 7t o] AL el & 288
A= 37 7]9he] ol

(#2)7/i=otd 257 290l 4% o A5 20t

German Roman  Juhua Accuracy [%)

Madel training
German 15 ] 1] 100.0
Reman 0 4 0 100.0
Juhua 0 ] B 100.0
Recognition ability (%) - B - 100.0 il
Maodel validation
gkelg 4= Qi AP % F4 47} 0. 7EE} W AlEe
German ] ] 0 100.0 . ) )
Roman ) A 1000 % Ege] AREs} e Frow ol 4 ol 1@
Juhua 0 ] 4 100.0 0.5~0.72 ZA7F & F U= =57 0.5 v9k2 287 =3
Pradiction abiliy (%) — - - 1000 A, A AE PVl Arka Bk 4 .
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(E 3) 2ol 2 AE 2 of MM 20| PLS-DA ME R0 £ £57 23}
NCPR
accession Confidence

Ne. code Product information from the label Predicted measure
Commercial samples in solid form purchased from food markets, retail pharmacies and online

1 2081 Reman chamomile German 0.47
2 36870 Chamomile flower German 0.42
3 3998 Chamomile extracts German 0.53
4 4903 Chamomile powder German 0.90
5 5770 Chamomile powder German 0.93
] 7358 Chamomile powder German 0.8
7 9357 Chamomile flowers German 0.82
] 9359 Chamomile flowers German 0.84
] 9381 Chamomile Flower and Leal Dietary Supplement German 0.76
10 9362 Chamomile flowers German 0.84
1 9364 Chamomile flowers German 0.92
12 9365 Bulk Chamomilg Flowers, German German 0.65
13 9387 Chamomile Flowaers. Herbal Dietary Supplement German 0.68
14 9382 Chamomile Organic Tea (Leaves and flowers) German 0.94
15 4383 Herbal Chamomile & Fruit Tea (Rosehips. chamomile, orange peel. lemon peel & lemon myrtle)  German 0.72
16 9384 Chamomile Herb Tea German 0.58
17 9385 Organic Tea German 0.81
18 9386 Chamomile Tea German 0.75
18 9387 Chamomile Herbal Tea German 0.91
20 9388 Chamomile Herb Dietary Supplement German 0.89
21 9389 Chamomila Herbal Tea German 0.61
22 9390 Chamomile Herbal Tea German 0.9z
23 9391 Chamomile Herbal Tea German 0.77
24 9393 Whole German Chamomile Flowers German 0.87
25 9422 Chamomile Herbal Dietary Supplemant Juhua 0.80
26 9423 Chamomile Herbal Dietary Supplement Juhua 0.83
il 8424 Chamomile Herbal Dietary Supplement Juhua 0.84
8 9425 Chamomile Herbal Dietary Supplament Juhua 0.60
28 9426 Chamomile Herbal Dietary Supplement Juhua 0.86
30 9427 Chamomila Herbal Dietary Supplemeant Juhua 0.78
n 8428 Chamomile Herbal Dietary Supplamant Juhua 0.82
32 9429 Chamomila Herbal Dietary Supplemeant Juhua 0.81
33 9430 Chamomila Herbal Dietary Supplemeant Juhua 0.77
34 9431 Chamomila Herbal Dietary Supplemeant Juhua 0.72
35 9432 Chamomile Herbal Dietary Supplement Juhua 0.99

Chamomile essential oils obtained by steam distillation from plamt samples or purchased from difference commercial sources

1 9254E Chamomile 0il (Anthemis nobilis), Steam Distillation from Plant {9254) Roman 0.72
2 9350E Chamomile Oil (Matricaria recutita), Steam Distillation from Plant (9359) Garman 0.76
3 9362E Chamomile 0l (Matricaria recutita). Steam Distillation from Plant (8362) German on
4 11577E Chamomile Oil (Anthemis nobilis), Steam Distillation from Plant {11577) Roman 0.70
5 11680E Chamomile 0il (Matricaria recutita), Steam Distillation from Plant {11680} Garman 0.77
3 11681E Chamomile 0il (Matricaria recutita), Steam Distillation from Plant (11681) German 0.89
7 9368 Chamomile Essential 0il (&nthemis nobilis) Roman 0.70
] 9359 Chamomila 0il. Garman Garman 0.9
'] 4370 Chamomile Essential 0il (Anthemis nobilis) Roman 0.76
10 49330 Chamomile Essential 0il (Chamaemelum nobilis) Roman 0.69
1" 933 Roman Chamomile Essantial Oil Roman 0.73
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(E4) 2F0F 242 Sl ol 2ol Z253Y 7 op sptael AN 42 HE

Entities mAE ty (main) Tentative compound identilication * Malecular weight  CAS number
Roman chamomile

1 7.0 15.10 Isobutyric acid, isobutyl ester * 144 a7-85-8

2 23.0 16.43 1R-a-Pinene ab 138 T7B5-70-8

3 ma 2342 Isobutyric acid, 2-methylbutyl ester ® 158 244565-4

4 55.0. B3.0 26,64 2-Butenoic acid, 3-methyl- butyl sster * 156 54056-51-8

E T0.0 34.33 Trams-{=)-Pinocaneol * 152 54T-61-5

& 55.0.83.0.1000 3601 2-Butenoic acid, 3-methyl-. 3-methylbutyl ester @ 170 BEOZE-TET

7 81.0 36.58 Pimacarvone 150 30460-92-5

8 83.0 39.75 3-Methyl-2-butencic acid. 3-methylbut-2-enyl ester 168 205309

g 100.0 TR 2-Butenic acid, 3-methyl-, hexadecyl ester @ 34 60120-26-2
German chamamile

1 205.0 66.94 Spathulena b 220 TTI71-55-2

2 143.0 71.43 a-Bisabolol oxide B 238 26184-88-3

3 3.0, 141.0 T3.04 a-Bisabolol 2 X2 515-69-5

4 176.0 75.07 Courmarin, T-methowy- 176 §31-59-9

& 143.0 76.07 Bisabolol axide A 2% 238 22567-36-8

[ 143.0 81.36 a-Bisabolol oxide A derivative ©

7 143.0 82.30 a-Bisabolol oxide A dervative ©

8 1280 8370 E-1.6-Dioxaspirol4 4Jnan-3-ene, 2-(24-hexadiynylidene}. b 200 50257-98-2

9 200.0 84.10 Z-1.6-Dicwcaspiro[d.4]non-3-ene, I-[24-hexadiynylidens]- a0 4575-53-5
Juhua

1 5.0 3682 Borneol ® 154 10385-78-1

2 132.0 61.06 a-Cureurmens ¥ 202 644-30-4

3 9.0 67.27 Caryophyllens cxide * 220 1139-30-6

4 105.0,121.0 60,75 Alloaromadendrene oxide * 220 156128

B 2040 71,69 Eudesm-7{11}-en-4-ol ? 222 473-04-1

6 69.0 T9.61 Isoaromadendrene epoxide 20 159368

7 109.0 85.38 Cyclopropanemethancl. a.2-dimethyl-2-{4-methyl-3-pentenyl)-[1aif ) 2a). ¢ 182 121959-70-4

* Identified by data base seanch.

* |dentified by comparison of relative retention index to literature.

" \dentified by reference standards.

¢ ldentified with low database match probability.

0.6 H|wke] ASEE Ve AES 71490 ZAE A FES T8 A Entdo] FE AR S & AUSITh oAl &
o Awberel oad oglo] Evl Ameldls RRAAT, U 3] FHE Bel FEANL WA AL A FE
IAG AEE FolMe 2ol AAEntdE BFE AZo] A sho] ME-S ARG, PLS-DA Bdlo] 2 2g-5o] 2 Ay}
glrh= 7o) g5t g 552 4 g

S 4709 oA E YEE ME 2061, 3998, 9384, 9425 (19 3)e] Ml vholol gl Zpzko] A Rmtd FFA 100%
S ASlE RE AESS) BUS AN A ehle] A FREFTY BE A0 2)skaL 1 4R 418 Ay
A AR} dAehE Ao 2 UERETh il gl B & veRdt) 5 A Eekdel| A 2271, 2wl 7| Enfel A 417,
VA B2 AEe] FFEF AW T 5Y AR o5 =rshol| A 1170 Bl=|2ie). Agilent MPP2] Class Prediction
ol wpg} nl=o A {-EEE ANErY B gEe] S Analysis(GE57 o5 B4 oll= A& 7 715 B9 ol
A RIS & = AQATh W E Sl A frEEE A AMES EFE o AHEE EE (Fel 29 m/z, RTE 28)E
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[Agilent] 7890 GC/7000C QQQ

RE#HS 72-02

7 % %2) gl clilzp-the] SAPCDD) 2 2] s} o]
Wz FeHPCDR) ol4aAE BAsh: e A48 Bl

=
o /). Ao

S8hL QA o= B ulkA), Zelx)
_‘E_]_ =

& =
ol EAlEH= ppb ] PCDD/FsE A8 & o

Aol A4F 2 AR F vhelSAl BAS GO/MS/MSsH
GO/HRMSE 243 5 g 9111, olt= 97 Alselle] 2

5 ¥ ATOIAE GO/MS/MSe)
87 AnA B Slal A BA R

GC/MS/MS®9F GC/HRMSE #-4]5ke] Hlas] Bk},

)
)
o
N
X
olr

2,
tjo
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GC/HRMS tf #3 AFE32F GC/MS/MS

10~30 g¢] =% A8 22705 EPA Method 16130l w2} 7
% = 130y, X3} 2,37.8-PCDD/F He]##54 F¢ = §7
SAR % = GASIGIE T3 5719 F5 AR £
71745} Wl EN 1948¢l] whek A2 slgitk olE AlS3
Agilent 7890 GC/7000C QQQ % GC/HRMSE ©]-8-5}0]

—

Ir o

¢

S7VISF(TEFS) & Falod pgTEQ/g B919] 54571 kabs
EQ 7A%E& $18) LOD olstel
TEE LODY Auk #Eo 2 7HEAth(E AN, middle

bound method).

bt
—
=
>
[
f
el
>
QL
32
H
H
&
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Mety B
GC/MS/MS 719e] Aelde aa) e 24711 vlwdst
g oItk (a™ 1) GC/MS/MSe GC/HRMSE ©]
B3 B 7] AR F 693 tholS Al SE5Ae] A Amnt

E3olt}, o] AJR9] ¥R 46 fg TEQ/m'= Aukel &

3
4 ) Be] SR B v v B Jre] fEow
22 gtk T 7 7S B9 BAASA BE BUS 5
SAle] W27k wsa ) A e Wik AFwsl

] R R R LD B L

(19 2= GC/MS/MS9F GC/HRMSE #418 EYF A5

o] PCDD/F &% (WHO-TEQZ ¥A)) 4TIAE HojFch

T FEol vidk Eekal GC/MS/MSeF GC/HRMS

2 R4S FE glo] AR WSl mEEel mhe} R? dakest
49

3] =7 vehde

ol A= L&t (T™ 3). £4%= FAE
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GC/HRMS
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; N -f'llr X "Ir SN
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°of 63t cto|S 4 SEA ek I20tEIHY
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i e on B = 05T 8
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am 2100 m &0 L1 1m0 Lr.00 RLE ] (LT
EEMEME | WHO-TT g seal]
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=B EA8HE
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pearconinge ')

o 1y TR el 1 P TE D vl o ) 0 W TE G i = ) oy Ty el 22

(3% 3) PCDD/Fs2l 27| Ct2 =
HHIE (%)

ZHL0lA GC/MS-MS2 GC/HRMS S| HrTi2At

0 7 ola|d 5= 9Jth). 1 pg WHO-TEQ/g %3 PCDD/F %
To = Hi Ao} 4% FFE0 2 YR Ao 7 &
o] & uf $74 B T PCDD/Fe] g&E40] Agilent 7000
APA1 GC/

GC-QQQE 88 4= girkal Fehelck, el
HRMS -we;oﬂ ofa RS ook 0 2H GC/MS/

24
2 ATE Bl B w4 1Y V)8 2229 ijE v
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O
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N
-
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T AR o ® gi7] W&k~ 9 34 AR F PCDD ¥
PCDF ~3gd #4448 GC-QQQE & F 3 Ao & AlR
i} @

Application Note 29



Application Note © : & [Teledyne Tekmar] HT3 Headspace Sampler X=Hs 72-03
y [
| ’ 3 ..
PR kMol s A S5 A

qe B %

Formaldehyde &4

[
=] >~ A o
a7gel 5409 T4

17150 7iAEel wel formalde-
hydeE 7]l AIH (AT @

WA A =ekE 1e)9], HPLC)#}
EU]—E:LEHJ] Q)o. g BAEr} 8= Ado)
ZrhE oA H(GC-MSD) .2 43}

CE xﬂg*ﬂ 7)70] —,—7}Q°}T/} Formaldehyde: —’Féloi‘g &

4/\74 'GPH] Minimum Quantitation
Limit, MQL)+= 10 ppb ol8t= A7dx]o] it} Tk Akt
& AT (RA7E 0.98 o FelAU 2-8A1(RF) o s
H2P} 25% o)sloiof st} - 5o 4= Teledyne Tekmar
AFe] HT3 headspace sampler®} AgilentAF GC/MSDE ¢]-&
slo] W= & = formaldehyde S H4)5k%th

- Y EESY

210 ppm p-bromofluorobenzene Internal Standard
- Formaldehyde EZ&% : 5 ppm formaldehyde stock standard

T AIS} Al : PFBHA solution
% X1| g - S22 1 mLofl 1 mg@l 0-(2,3,4,5,6-pentafluoroben-
zyDhydroxylamine hydrochloride(PFBHA))E =9I},

30 gl Lab.Highlight vol.72

Formaldehydei= mj-§- ¥F-g-/do] & SHE=R 417171 =9
7] o)A ¢kA3A717] 8] 0-(2,3.4.5,6-pentafluoroben-
zyl) hydroxylamine(PFBHA)Z f=A8A17] &
B} 2] pentafluorobenzyl oximes HEjZ ¥H=t} Formalde-
hydeol] 10 ppm WHF-#FE4 (p-bromofluorobenzene)< 20
pLE ~3ho)7) 3 & § A5t Aol PFBHA €98 1 mL
A7yect aejal Z; vpoldel] 3 g ASUESFEF 10 mL FF

PN R

TE T

oFAE} A}

2 S8 AMEE= Teledyne TekmarAl HT3 headspace
sampler< WU} |57 A3 Y AEE AAPES
o] =& o]FoJ7 sample loader/mixerS F7} 2263t}
AgA 28 HArPEIAE 245 Y8 formaldehyde
o] FEE (E Dol wpgh AzEn, HadEs

5 ppb FE9] formaldehyde EFE2 TS F£0|8l0] Hd3

HT3-GC/MSD Z2ell A 41319

A SU

¢

iZ 2EETS(pph) EFEF Fl(ul) AlZRI|(mL)
0 0 10
5 10 10
10 20 10
20 40 10
50 100 10
100 200 10

77| BMEA

(& 2) HT3 headspace sampler =71 (Static: £Z24|9| &= Am|0|A)

Variable Value Variable Value
Constant Heat Time Off Mixing Time 20.00 min
G.C. Cycle Time NA Mixing Level Level 10
Valve Oven Temp 140 T Mixer Stabilization Time ~ 3.00 min
Transfer Line Temp 180 T Pressurize 14 psig
Standby Flow Rate 50 mL/min Pressurize Time 1.00 min
Platen/Sample Temp 80T Pressurize Equil Time 0.20 min
Platen Temp Equil Time ~ 0.10 min Loop Fill Pressure 10 psig
Sample Equil Time 2.00 min Loop Fill Time 1.00 min
Mixer On Inject Time 1.00 min

# Dynamic(EYHA) SEATHO|AL| AR, O W2 HESIAE HMSE £ AUX|TH formalde-

hyde= 0{2f 20H(Ss| HIELS) 0l S0 | W20l o= AEEA0l| S&Hg ge = ATk
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(& 3) Agilent 7890B GC/ 5977 MSD =%

Variable Value

Agilent DB-624Ul, 20 m, 0.18 mm ID, 1 ¢m; Constant Flow
0.9 mL/min; Average Velocity 42.02 cm/sec

Oven Program 40 °C for 2 min; 10 “C/min to 210 °C, hold for 5 min

Temp 200 °C; Helium Carrier Gas; Septum Purge Flow

0.5 mL/min, 1 mm IP Deact. Liner / Split Ratio - 15:1

Source Temp 230 °C; Quad Temp 150 °C : Solvent Delay
MS 0.50 min; Atune; Transfer Line 225 °C ;Scan Mode;
Trace lon Detection On

Scan-35.0 m/z to 270.0 m/z, Threshold 10, Sampling Rate N=3

Column

Inlet

Scan Mode

NEZ 919 B2 #1385 (X 2), (3 3ol w2} Teledyne
TekmarAt HT3 headspace samplere} AgilentAF GC/MSD

g 2700 W gste] LA

239 7%
Teledyne TekmarAl HT39} Agilent GC/MSDE #2{3h
formaldehyde®] A3} A 2r}E 7318 Agilent ChemStation
LZESE E3 A &9 5 vk (7" D2 5 ppb
9] formaldehyde ¥FE2-3 HT39| static headspace ==
2 BA3% 3 20l 73o]t}. Formaldehyde] 7-37414*(RF)
WHEEFEH9 p-bromofluorobenzene$} H|wake] ALk
o R EEEE ALl AREE Aol #he (" DI

(3E 5yl Yol 174 m/zolth

faorle

W 2Ed 2 U845 (Relative RF, RRF)<
FErdAre 4204 A ARFESAT o] e viEke W £
3} formaldehyde”}t =413 formaldehyde®] 739k ¥
= 935 77 Wil olell whE ggo = RRF] 4
EEHARE TN 8188k U9l 25%S A |

o
o} @A RRF= ¥aghes 935 23 od/ol¢&

A

k)

R e
19wy e

e
e
|

(22! 1) 5 ppb formaldehyde EEZZ9|

static headspace £A{Z3 2 Z0tE 13

(E 4) HT3 headspace sampler2t GC/MSD(scan mode) AlCHEZHA}2}
EAHE S ZatHolE

5z RRF Calculation RRF Calculation Less background
M2

o) % ML Clle % % MQL Cide %
RSD  (ppb) recovery Theory RSD  (ppb) recovery Theory

pBomoflo 47 37 NA NA NA 37 NA NA NA
obenzene IS

PFBHA

Formaldehyde 181 279 17 78 1566 160 98 52 105

(% 5) HT3 headspace sampler2} GC/MSD(scan mode) X|AM1} A7 EH
Z1}|0|E]

. Nzt Linear Calculation
02 R? MQL(ppb)  Calc recovery % Theory
p-Bromofluorobenzene IS 174 NA NA NA NA
PFBHA Formaldehyde 181 0.9968 918 519 18

A=

2

Teledyne TekmarA} HT3 headspace sampler= PFBHA
FEABAZ formaldehydeZ AZak=t] glo] 7 H<]
A

298 NPNZAA 8T FUARRIE A2
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XEHS 72-04

Molecular Diagnostics
Real Time PCR 7|&

ELITechAle] MGB 7|2

ELITe MGB™ kits™= ELITech Molecular Diagnostics Real
Time PCR 7|%&ol 71493+ ELITe MGB™ ProbesS Al-&-3
t}. ELITe MGB™ Probei= Superbases, Dark Quencher 7|
&S 2k MGBE AF&31e], W& background &% 7 =
7He Solx, WIteE etk MGBE o5 W DNA9
minor grooveo| A3eh= Aot} o] A¥-2 probest F%

-
Ayl
"y g
S Y e
TN
iy d

= ncreave of Tm [Hybridization Stabliued)

=Habillnes A-T Sequenced to 8 higher exbest

Fusmar et al, | V9EE] NAR 28: B21-838

(a2 1) DNA #x2 MGB &

32 ol Lab.Highlight vol.72

[ELITech] Molecular Diagnostics Real Time PCR

% Bl DNA Afole]] @HAlsl= &Adste] =g S/
Z7}El DNA-DNA &4 eHd e+
£ detection probe TjA}F1

ﬂJ[O o_\.,

N

)

olr

QL

=

% rlo

RURT
o,

Z 42X A4 bases(A, T, G, Ol oigk &
sk 545 371817 9lste] &8 o 2 119k nitrogenous
baseso|t}. ¢] 54L& & So|%F 28= probe TS H 4]
sfapuv 4 2@t FHA S% 7| EE AT o &
t}. Dark quencherv 574 B3] o] WEHE LS T
(Quenching)@ = §l= #4to]t}. ELITe MGB™ Probedl] A}
4% Eclipse® Dark Quencher™= 1 quenching 54< 7}
Al713= MGB 2419} A3ste] noise §lo] W #9le] o
o 2 RE FUigh uE S s 5

Superbasest &

Eclipse® Dark Quencher2} MGB2| A|L{Z| &2}

180 -
140
120

e
5

&

% i
’ﬂjh. e Wa_—NW.

L] uil Ll L]

Fam Y3 RED cYs

(a8 2) b2 dyes/quencher Zgtol| st ZHE background®t quenching effect
ol MGB &1z} H|@(DAB=DABCYL Quencher, EQ=Eclipse® Dark
Quencher, EQ MGB=Eclipse® Dark Quencher plus MGB)

CtE Dyeof| CHEF E2+&QI quenching
+ MGB Z&2 quenching 2212 S7HAIZ.

+ 042 %2 background signal

ELITe MGB™ Probe R H23E Al0|2
ELITe MGB™ Probei= 391|374

STEP 1. Denaturation : Probe”} 110{Q}= AEHZ 24 0] ({CtL|H
HZS LHR| o=t

:
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WLITe MGD™ prode

[man v s

RN H1UT 31 O

- Frsreninne

ybridzation | detection

wxtenzion
(3% 3) ELITe MGB™ Probe FHXISE Al0|2

STEP 2. Hybridization : Probe= DNAY| Z&tstM, reporter dye2t
quencherZt £2|=/0] F2fo| WEEICE,

STEP 3. Extension : DNA &&3} ¢, probes SEEARFE M7

EICt S%of|M CHA] 1001 AEHZ EXHSHA =l &

o2 US| pled,

Alert Q-PCREl' ELITe MGB 7|z H|x

DNA %% <t ELITe MGB™ Probei= 7}=%-3(TagMan
probe¢} s)Eo] T HUA 0] wpA] et FjE A A4S
S UEE dEr) e 2412 A A9ell tigk probe
9] pairing specificity= H7}et1L Oqtﬂo] % el A o]
g IRIGHEE 7] 913 8¢ Tt

ALERT O-PCR

[Tagman] LIT
Denaturation f\f‘%

(3% 4) ELITe MGB™ Probe REXEE Al0|Z

ELITg” TagMan
% m

———

".....l

| W w o e s o= oW

[ S——
Melting curve analysls Ma Melting cure

(a8l 5) ELITe MGB™2t TagMan®] sHz2|=4 H|

- ELITe probet BtS &t 7t=&5l =|X| S4=LCt.
- UkS Ofx|of| shElgM RAMS 8 4= QlCt

- 3i2[3M 242 2E probe/amplicon hybrid2| & Tm 2t

£ Tagman-based kltoﬂ/ﬂ% 2] MGB kit
+= Real time PCR°ﬂ’\1 Eolwo] Fo] oF 1 Log A ZA=A
t}. o], MGB kit Real Time PCR WH$-9] Az 74x]o]]
A el 23R Fdvo] 24 & A" A

HHVE “wild typa” Tm65,6°C | | HHVE "mutant” Tm 63,7°C
1Al = — e s o

LR

~
L
o
2
i
1'2

ol

T

RS20l T2 Tmat 3}
CMYV, EBV, BKV &-59] 74-9- A4 cut-off7} x| 5.0 &7

7 51716 Q4 A AstelA] vholel o] o] A 27
9= 210] Aasie) @
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t@ ELITechGroup

SOLUTIONS
tailored to your needs

ELITech Group-2 1997de] AgH o] = dAI7H4| Micro-
bio, Wescor, Vital Scientific, InoDiag, Nanogen, SERFIB
9 Vital Diagnostics 5 %2 AJXHI|ALE Q-5
A RS 7199t Al e ~Eg Do} M), Ba}
A, Zegs, ojgEol, FF, olxE|7), FAME, A2H]ol A~
A dERE, = B v AARE FaL s 22 A9

2t 71golth.

History of ELITechGroup
-19974 ELITechGroup A&l

- 200749 Wescor ¥ Vital Scientifc ¢l4~gHd

34 el Lab. Highlight_vol.72

A% AL /A A, A2

ELITechGroup2 Z2tA0| 2ALE £11 199740
AEE SAZE HMAMCE =2 QX =Lt =&
=2 7|S2S HiEo = CFsh ZITHAAL | 3
Al2F2 7 3 W ZEst= 3|Ato|Ct,

ELITechGroup2 Clinical Chemistry, Microbi-
ology, Molecular Diagnostics 2 Biomedical
system S2| CIFet FOtof|A] ZITHAALC|State}
BIXtof|IA| high-value diagnostics solutiong Al

S5 ACE

- 20094 Nanogen QI8
- 20124 Vital diagnostics holding 21584

-2013d Y= PSSAtRt 3522 Real-time PCR full
automation system 7H2H(ZHH : ELITe InGenius)

20161 19, J913}ske ELITechGroups] AFAE- ol
Molecular Diagnostics AFGH-9F =] 57 Aleke @i Al
A%<l ELITe InGeniusghe A =tuldd] EA1817] $3)
A Q1517+HE FHastal vk ELITechGroup?l Molecular
Diagnostici= 20091l 178 ¢k Nanogendl] L ZEE F+
I om A= oot st Wekieo] EAXITAL R
7F Ak Qlom, vi= AlelE 49 Bothello|zhs 2o
R&D center7} itk
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ELITechGroup2] Molecular Diagnostic #|%-2 ZLA] 4] ELITe MGB kit
¢} PCR Kit 7 72 v 4 =l 1] Full Automa- ELITe MGB kit ELITech
tion Real-time PCR 4|2l ELITe InGenius®]™ PCR kit Molecular Diagnostics Real A
= ELITe MGB Kito|}. Time PCR technology®] 7] e

%7} ¥ ELITe MGB Probe e Vil

& A1§313L 9lck ELITe MGB " %\t
ELITe InGenius Probet= W1ehe-=9] fluo- At 13
ELITe InGenius system< ‘sample-to-result 2h= A4S rescence(3%) levelS Wil =
7FA1 AL 9= Full Automation Real-time PCR “gH]o]t}, sensitivity®} specificityE =

7] #1380l proprietary MGB, superbases % Dark Quench-

er 718 AH8-3stal ok

ELITe MGB kit transplant monitoring AAFHS 93+ thek

# P22 AN 5 Ak @

(  Respiratory

Transplant Monitoring Hospital Acquired ring
——= I i ;
(" v nfectlmf m:r:,;lm
| EBW | MRSA[SA
| BKW { Whuch mane will folkw
| sVl St neomidetaton
| HEWZ F
LN
X BB v
. HHWE
Full Automation HHVE , ; -
. . . preumonia
oL . _ Xy i i L. Presumanis
- DNA/RNA FZ£E real-time PCRZ HZFEA7IX| shHo| Adenouirus v N pmire S
3 t Parvowinus B19 Open Capability
— o —on-time= x| A5}(QF FE HHVT
DA'.XI.__' hands on t|meE I—l—-9—|'(—| 5|_) Aspergillus & Channals | Mﬂ'ﬂlmlﬂi
- A2 Mol XI=5 MTE Compatible with
ditE Aol X33t Touoplasma gomdii several chemistries "m" WJ“\:FH
High Flexibility

- MA2|E stLte| AN Z Z|C] 574X parameterg
A == = multiple PCR capability

- 3tLt2| extract kit2 DNA L= RNA =& 7ts

- Whole blood, plasma, CSF, nasal swab, stool, sputum =
Cirst EfRlel A & 7ts

- F712ALE 212

St 2&5 nucleic acid2l M 7Hs

Unique menu

- Transplant Monitoring(O|Altxt 2 LE{Z! ZAL L HAI(Hospital
Acquired Infection, HILIZIE) HALE 9I5H st ZAatel=

- 2 ZALAlof| MEtstA| ZAIE S panel & 7tHs

- Viral & Bacterial applicationg 2/t universal extraction protocol

MA Het o1 35
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AlSHAIEHP ISR AZE0]

[Agilent] OpenLAB CDS version 2.0

A 2& Ahe] OpenLAB CDS version 2.0 A @AM Thek
g &9 AzEdole] hig F57A 12 8 el A
7] $18] OpenLAB CDS 3lue] AL ES|o2 = 2nE Te)ze} 2
FGEA7) 72|30 g FAke] B4 Aloje} dlojE] g7t 7Hsd A
3 dlo]g Al~Eguh

o2 AgEhs AR e P A

o iy A e 2
E uot— 24, delg a, az ] wE RIS urk
A3 A sk Fad gu WA Helsa, whE BANEe
H@% IEEEEE qu 3, 7| A AR A
dlele] st B T/ FAE BF BEF,

- Agilent GC, LC, GC/MS, LC/MS&} EfA} ZHH|771X| S5t
ALEA} QIE{To|A, SHLte] AT E0|2 2%/H|0|E EAX|

- Lofh =qof FEUS ClAE ol & %,
- RS 2 Co|E Tt 25t of 2{A|A

-2 A2 2 ZE gET| XY

UE M2E AL} lE|To]~

ot

- Peak Explorer2 238t H&2E= HA 2ol #t2 ZX|si2S 2/3
EHAERI

- Hloj& &2k HIAE, ARMTES I3 7[2H07Is K-

- 2TEg0f 20|

ol

Tl

S52 A AIBM uS HOR, =7 AY

- OpenLAB CDS ChemStation, OpenLAB CDS EZChrom2| Method,
Data, Report S =&t

36 ¢l Lab.Highlight_vol.72

Every Day in Every Way!
[Agilent] 1260 Infinity Il LC

2016\ 5€ 10¥, 5 Fl3l l’ﬂ 2189 Analytica 2016914 Agilent
TechnologiesAt= 201613 % HPLC AA1%91 ‘Agilent 1260 Infinity
1 LCE AAAl %7H3“¢‘4‘3}

7] Agilent 1200 Infinity series LC % 1260 Infinity LC=
gz Tk ¢ okl Blgle] £95R g h we Al

7&, d- R
g B 9l el

EF

=

o] A7} ‘Agilent 1260 Infinity II LC'®
vHS PFUCh

Agilent 1260 Infinity II LC= -#-H¢] RoHSHal=2AH8AZ 7

Aol 7HE3lE 213 AR1 A7) 7)ol QA S 0 & AAE ] T
Qbdslal WA LCE €9 2 fRARS A2 e 4= A Hdsueh
g BE A vazke] ALEStHA] A8 =2 AVE S 5 9l
L2 A5o] FdES Bk olug}, 1290 Infinity 1T LCREO] 744 1
A g7]22) 7] 1260 Infinity 1T LCAE &% a}oq W} 3A
RN g 7)) &8 2494 28-S v v Aok

Y Zalsts 24 &8

541 HPLC 2021 712 2 HPLC 281 3221 - f”\
st LS Ao i BHT | Y A

229t #E 40| 2R= M2 2 Zat | || |

3=

cE

R AlgstE AHlet M2 FulZtel 2A4Y

sgo|si@sbsstoi gaao|= s exizo |]|I|I|
stssio| gl e ool 2 g5 | il
AAEIC 20| B3} IHs ‘
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TE M7t Er2s HA[HER

[Teledyne Tekmar] Lumin Purge and Trap Concentrator

Teledyne TekmarAl Luming o)A Hx|hED mElo] §
o forelol=g HHo® AR S-S AlAshE o] 71E
Hr} SE T 2 548 7RI

TS AFEA) §A REE] 452 solenoid valveE d14+] mani-
fold® B3AA E&4E SN =S AASAY webA Lumin
712 HAAMEH ] 74|11 QI FAHES B3k H o) HA|dEN]
2} 4= ok

N

Kl
1k

=2
- Trap2| 21&8t coolingS ¢I8H B 9| fan Z&HA|Z X2[>F S0 1))

- ABRS| 2412 RXHAE U3 SiLI= SBE

solenoid valve manifold %
- O|F StratUm PTCREEC} SHAEl 2 A7 &8

- 2B S4IS RS 232 cableZ 5A| 2411 USBE &4l 7t

00

2
o
-oie 2 T4 3 S0l Sk lse

=]

=
=]
=

(volatile organic compounds, VOCs) &4

Real-time PCR 271X sHHO||

[ELITechGroup] ELITe InGenius

ELITe InGeniusi= cassette-based 4] .2 DNA/RNAS F%
319] real-time PCR #417}4] 3ol Aatso 2 718ste] “sam-

ple-to-result solution™& #1¥3H= full automation AUtk

Full AUTOMATION

- Touch screen interfaceE AF&35t04 nucleic acid extraction, real-time
PCR amplification ¥ result analysis S 2XAZITHZALS] 2E THA|IE 5t
Lte| platformoilA] 512

- Primary tube®| &% &% 715, ZAFKI2| hands-on-time Z|23}

Efficient PERFORMANCE

- Sonication, thermal & chemicaldl|l 2|8t ZA| MA2[2t EH magnetic
beads technologyE AFZ23t0{ low volume sampledAl high yield2
extraction 7Hs

- MGB technologyE At&st0d H2& & &Y applicationg £/& CE-IVD
real-time PCR menu

- U2I5}El cassette-based formatS AE4GH0] Zufo| &2 Hatr ot

Aot Amo| F43}

Unrivaled FLEXIBILITY

- LISt sample matrices2 SHHO| 1270 HAITR| HAL 7S

of 214 A 2} sixtol| 2F| FEE B 742 nucleic acid2 CHFsH
4AR7L 7+5 8 multiple PCR 7ts

AAL U RHBALE 218 FZE nucleic acide] ME 7ts

peration mode 7} : extraction only, amplification only ¥

jind
>
o

ook
oY

7

P

00 N o >
& &
)

|
o
)
o

extraction & amplification

Unlimited MENU
- 0|4A] BIXtE |3t 23t transplant monitoring menu
- Laboratory developed assay= M2 7t5
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Agilent HPLC Lamp AF-8-A]

Noise Z7I, Intensity A5}
Lamp AHSA|ZH X3} 2
Lamp AF2A[ZH0| Z =S AL LampS W A[50] AL2SiC

I e o
[ o

Agilent Technologies

L s et

@ siekstHol|A 22tel ofo|2g S=IFLICL

OLY VoY W iy S——

[T
He By

Rl Bt Smm i i Come Tem = b b e o i e B ot i
Lt Tt . ] T e o Comy el

S2lsi0) A2 FHE ON 2L

@ Y= TAGR 0t 71ME O|5EHLICE(OpenLAB CDS ® HILEI (B AHSAIZH Tt O|L|E 2o ZEF (R o £TAIZH
ChemStation B{Zo| 2} 40|84+ QUELICEH) £ olBtCt. vidElo] D|UY 2lo|ZEllS Zatets 2%
M M=z DASLICE
x YEo| £ AL BHol| w2 BE 4 ASLCY,

* FRE(YouTube)oflA] "Folatels ZAUSIAIH SHAC 2 RpAIEH LB S &Qlst 4 QUELICE
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Translocation¥} Af| Zo]-&(Cell Migration) &

Live cell 2= 99t
Live Cell Imager

M|Z0|-E(Cell Migration) 0]2F?
A2 (Cell migration) AYESHA = 44 2150
ofste] ME7} ol sk A Te, FE0] 4% 2 A
T& Slal ARl Aot Ao 1%—% 2

T, 1k, o] Mol 5 o] ARl v T23 o

H

i
=
N

Lionheart™ FX Automated Live Cell Imager
BioTekell Al M54 EA19 Lionheart™ FX Automated Live
Cell Imager+= live cell imaging FH| &, 2ol xS 2

AlZro &2 8Qlslk 4= 9t} B3k brightfield, color brightfield,

40 el Lab.Highlight vol.72

B. Untreated. 4 Hours

C. Un o . 3, Untreated, 12 Hours

(@ 1) Untreated(0 M cytochalasin) primary fibroblasts and keratinocytes.
2x brightfield images captured from individual wells of untreated
co-culture incubated for (A) 0 hours; (B) 4 hours; (C) 8 hours; (D)
12 hours; (E) 16 hours

phase contrast($]7421), 834 adelA Hof 100x =& A=
ALg3F 0 o]HA Bfr} 7}538}e] kinetic live cell imag-
ingell 4shd 25 tXE du)Ho|tt,



All Inclusive Microscopy System

Lionheart FX&= ubzlol duj7e] 7)%5-2 wHo] W= 213
A OAE o] g Alzglolth. 71Ee] 55 1
= AZ] o|nAE 2H3r] Yate] Bdalal thaket BB
& ol &afor gt} Zeu Lionheart FXi= 71390 vkl
o] BE Fo% 74 848 o]dsly] 44 Bt 22

ABETR BT

Automated Kinetic Live Cell Assay
6-o4 1,536-well microplates, A3
v Eetol= 7he” AW 5ol vhFek EUlE A3
=74 R TolA 1.25x HH 100x vl& =5 o 671 %
T3, 0 o]HH AE ALt AU 40°C 2%
CO2/0: 275 F3}ko] AR A3 ulj gt o]w]
o] 7}s8kt}, 1} 4319 live cell imagingS $138he] 3k -

ek HA|, 2

i3

2k

o,
oot W

oX

P15k Aok 17 7152 3 7 glon, AWE ol 43
] el Sol ol 9e 9IS B 5 9l

@ W3AY MBAl BT YPHE 282 22 7YY 35, 55 | (A

L

New Gen5™ 3.0 Software

MEE Genb™ 3.0 2ZEG o= 3 25 Tk R £
A& B end point, montage, kinetic ©|7]#] 4= w2 11
HASHA & 4 JEE Qo= Hth FAEY] 715 4
Ao S77) olw]A|¢] whA el = % =t 712N E
w7HA 9] BA 715 E ulg- A o] 8 gl AE =& &
ZEgo] w&S s vt flvk

Wide Range of Imaging Applications

olmz] Wk @ go|A L EXF(autofocus)E AL

brigthfield, color brightfield, phase contrast, fluores-
cence?] thFgt o] FA RE R FHL olu|H o] Fe]A0]

oEapture | 3 analyza L annotete L

(a2 2y Mz o5 5 LY

A R0 9 AR e Fetaker gatel oA
2140-5472) © & AFA)7] vk},

2(02-

1588-3550 | HAO|E : www.labplus.co.kr
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QA 2] A% & TIE Fool ALg¥IL glow, 517
3 0] FAIA e 2 gl 280N ALgal
= 71219 AAREIE TRPAE 2 A4S olgstel
S ERES Fel, A, BEHE Fuleleh. Y] 1)
= (AP IAEXAEE) AFo R AL 2HsA 9
o) 2171% 243 5 QA Ak S AR 949
2 olg3he Fulol U AT AT S, 2 AL olojd
F ek FFAAE PR & AHGOE ZED} AUE
394 A7) Holg ek el FURE S 915 Ak
7} 9o m R QRIS LGS 2 %3kt Qlofof T

HYEE] AL oIS oI FolArd

AAse71e] Al ZE|2 Q18] WAISHE 297k tliteln

(a3 1) 2Et WEERO| BE2 ofef i off
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(23 2) #Ho| ctet 28 fMEE| Al 2Eo| TELY Ity

o 3% wE 95 A
Bt 159 o)elth, v 2= o] ey A wal
v ol AAEA ol 2 4 g Aeold # AL871712 A

2E| EMO| 315td HAl(Surface corrosion by chemicals)
upx|eko 2 ZEJ7} getekEol wEE o] v ZE 7} FAE =
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(a8 3) Ft2L 9| chyst 289 of (A% AL 2 24 MI|KHSA, FhE4
M XA, Thermo SicentificAl Sorvall 7H2 2E)

(Z 1) ot} 7h22| xto| 3

HEHQ=0E) HIEHEIES) san
Tone sebiug oz 4 el E 4 °:;_'j' ;f‘;z’*g'
g= 28 ¢y L2 C I
2l 3 =34, g, grnlingech
RS sl Ee  ua mdxge  SIUSH A

7HA7) wEel] dEdshs 2E T M &
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Thermo ScientificAl Sorvall AIAK 712 ZE EA

e ZHE ER vEolA e, ¢FvEd 2 a5
EAd vl =2 &EolUAE Zar ek 1 G2 1 gof "
©] 10,000 xg2] ¥4l8S o 10,000 g(=10 kg)<] 3 7zt
A Eo] PR AME F& F L, 10 kg ZH= 107
kgl 35 2t Elo] B7bA] & 7 gl vl e 7o)k |
o}, 18y, Thermo Scientific Sorvall ¥He] 53] A|E<1 7H&2
FE]R= g0l A4, &-FolluR| 7t RuEEr: A v wiiE

o] ] ARaLz} Askel = 913AdE Hasket o T (R 2)).

(% 2) 7t210} R 0lFe| EHY/RE|4X| 2t oD E
Max Kinetic
rme | pepie |
Rated Speed
3.0 L ROTOR CATEGORY —
1.18 : 53926 ‘Carbon Fiber
2094 95,680 Forged Aluminum |
2.148 98,147 Forged Aluminam
1.5L ROTOR CATEGORY
- 0.530 47473 Carbon Fiber
0.910 81497 Forged Aluminum
0.940 84,197 Forged Aluminim
0.980 87,780 Forged Aluminum

(O3 4) 26 0|22 Y77 Hy

Thermo ScientificAt Sorvall YAE2]7]0] th3k F2]3= g9l
el vlAIY1"E(02-2140-3347, gypark@younginfron-
tier.com) 2.2 A2HFA17] vl

% A EE°| MEA FHT HER 244 HUCIXHYR| 5RF 115 | CHEMS} : 02-2140-3300 | HALOIE : www.younginfrontier.com
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