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Figure 1. Structures of the compounds used in the study.
Table 1. Molecular formulas and exact masses of the

protonated or deprotonated molecules mvestigated in the study

Monoisotopic

Compound Molecular formula Polarity m/z
Moxidectin C37H53NO08 (=) 638.3698
Erythromycin  C37HE7TNO13 (=) 732.4539
Digoxin CA1HB4014 (=) 779.4223
Rifampicin C43H58N4012 (+) 822.4124
Amphotericin B C47H73N0O17 (+) 924.4951
Rapamycin C51H79NO13 (+) 936.5444*
Gramicidin S  CE0H92N12010 (+) 1141.7132
Cyclosporin A C62H111IN11012 (+) 1202.8486
Vancomycin C66H75CI2N9024 (+) 1448.4375
Thiostrepton C72H85N19018S5 (+) 1664.4996
Agilent lon C0H19N306P3F48  (+) 1521.9715

*As sodium adduct.
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Figure 2. Screen shot of =CLIPS interface.
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Table 2. Mass and spectral errors for measurements made at 7.5, 15, 30, &0, and 100 K resolving power on the Orbitrap

Orbitrap resalving powsr sattimg (K)

Mame Errcr 7.5 15 30 60 100
Moxidaectin Mass {ppm) =2 =1 =0.h =0.5 =05
Spectral (%) 1.95 £ 0.04 1.58 + 002 211 £ 0.02 2584 + 0,02 4.95 + 0.02
Erythromsycin Mass {ppm) =2 =2 =2 =2 =2
Spectral (%) 1.60 £ 0.02 1.69 + 007 215 = 0.02 233 £ 003 260 = 0.1
Digoxin Mass (ppm) =2 <15 =15 =1.5 =15
Spactral (%] 1.65 + 0,18 309+ 026 278 009 3.32 £ 005 2.86 = 0.18
Rifampicin Mass (ppm) <1 =05 =0.5 =1 <=1
Spectral (%) 1.38 + 015 1.33+ 003 1.68 +0.23 285 +0.20 2.64 = 0.70
Amphotericin B Mass (pEpm} =0E =15 =1.5 =1 =15
Spectral (%) 1.58 =014 172+ 003 215 *0.10 267 =024 215 *= 0.40
Rapamycin Mass {Epm) =05 =2 =1 =1 =1
Spectral (%) 111 * 0.06 132+ 002 1.88 * 0.0 195 = 0.02 2.20 = 0.04
Gramicidin S Mass (ppm} =1 =2 =1 =1.B =1b
Spectral (%) 094 +0.12 1.06 = Q.06 1.62 =0.03 197 = 0.07 2.04 = 0.20
Gramigidin 5* MMass {pEpm} =05 =05 =05 =0.5 =0.B
Spectral (%) 1.62 = 0.01 1.84+0.03 2,57 *0.02 371 =0mMm 6.48 = 0.04
Cyclosporin A Mass {Epm) =1 =1 =1.5 =1.B <15
Spectral (%) 063 =017 1.67 =016 1.74 = 0.27 213 =020 237 = 0.10
Vancomyein Mass (pEpm} =1 =15 =1 =1 =1
Spectral (%) 2.23* 014 2I5*+ 022 3.80 x 0.7 883 =03 12.81 = 0.34
Vancomycin ifragment] Mass {Epm) =1 =15 =1 =1 =1
Spectral (%) 1.48 = 0.04 1.562+ 006 212 *0.03 3.49 = 002 £.99 = 0.08
Yancomyecin® Mass {ppm} =15 =1 =1 =1 =1
Spectral (%) .00+ 0.1 203 +003 3.2 =003 454 = 0.04 4.51 = 0.0d4
Thiostrepton Mass (ppm) <2 =1 =1.b <1.5 =15k
Spectral (%) 238 +007 1412012 218 20,10 388 £ 013 BE4 £ 039
Thiostrepton® Mass (ppm} =1 =1 =05 =1 =1
Spectral (%) 1.25 £ 0.28 1712027 264 2017 406 £ 0.23 648 = 0,322
Agilent 1621 Mass (ppm) =1 <05 <0.b <5 <
Spectral (%) 1.2+ 016 1.86 20,04 1.91 £ 0.08 214 £ 008 288 = 0.1
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Table 3. Ranking of elemental formulas based on spectral error or mass error?

Orbitrap resolving power (K)

Compound Rank 15 15 30 11 100
Moxidectin Spectral arror 2 2 2 2 2
Mass srror 4 142) 834) 8933 T30 4 (32)
Ervthromycin Spectral error 1 1 1 1 1
Mass error 23148} 18 (48] 16 (45) 16 (45) 16 (48)
Digaxin Spectral error 1 3 3 3 il
Mass arrar 101(97) 16 (29) 22 196) 37 (99 22 (99)
Rifarmipicin Spectral arror 22 a2 3 3 11
Mass error 60 1147) 1310147} 46 {144) 340187 24 {148}
Amphotericin B Spectral arror 1 1 1 1 2
Mass srror 3011886) 45 (193] 406187) 26 (197) 28 (189)
Rapamycin Spectral error 1 2 1 2 1
Mass error 67 i221) 30 (275) 12 (274) 12 (278 21 {278)
Gramicidin & Spectral arror 1 1 1 2 4
Mazs arrar 31(570) 194 {577) T9(E84) 108 (&77) 80 (524)
Gramicidin 5* Spectral arror 1 1 1 2 3
Mass arrar 183 1369) T6{303) a7 {297) a7 (297 Ed (302)
Cyclosporin & Spectral arror 1 2 2 2 1
Mass Error 134 01,089) 200 {1,089) 24511,089) 222 (1. 0343) 270(1 0=0)
Vancomvyain Spectral arror 5] B ¥ H 31
Mass arrar A0011,523) BB (1,515) 2101,529) 392 (1 529) 391 (1.529)
Wancomycin® Spectral arror 7] L ] 7 7
Mass error 34 (Teg) N iFe] N4TFE) 234 074 230770
Thiostrepton Spectral arror & 2 E ] 6 7
Mass errar 193 (1,908 52911,919) 218141,908) 443 {1.912) 386 (1.912)
Thiostrepton® Spectral Error 1 2 4 4 |
Mass arrar W09 1971) 3094971) 71i{973) 135 (973) 135 (973)
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Figure 3. Spectrumm of rifampicin at 15 K resolution. Rifampicinquinone (oxidized rifampicm) is also
present. When treating the spectrum as a mixture, spectral error is less than treating this as a pure
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Figure 4. Spectra of singly charged vancomycin taken at 7.5 K (a), 30 K (b), and 100 K(c) resolution
illustrating increasingly poorer spectral accuracy with increasing resolution. In contrast, spectra of a
fragment of vancomycin taken at 75 K (d), 30 K (e), and 100 K (f) resolution have spectral errors less
than 6%.
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Figure 6. Plot of spectral error versus mass for each of the five different resolution settings.
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"The accurate mass profi le extract ion chromatogram (AMPXIC) obtained through accurate mass measurement and

isotope profile—mode filtering [performed with MassWorks] eliminated the false positive peaks observed using conventional
XIC in the metabolite profile."

Wyeth Research Poster from ASMS 2008 2008 ASMS
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AR (CLIPs), SEHLT X HER2 o+ 0N, L T — IR AL HE R i (LO/MS) el e 29 EBR R =)
ST, BRI T B RS A E PR RE D)

Massworks 254173 #1; RN E; 4> R0

XFTRAE ) SRR =0 5, 50— 0 Ml B () P B2 8 70 1 B (Mw), - DAEDN B AR 11 43+
Ko AL HETEE A CAME S 531 2C00, TR T8 AR FN4, )5 A By s 20 o DN R A ot
5, AREHEMIIL 120 AHE A HEOE O S B B, B ER AR, ARG T O I AN 52 BRI 56
Cerno Bioscience 2y 7 Fl| F [RIAv 22 U TT A& H — R (MassWorks), 128440 5o 38 37 1 BR80T R, 84 TR 32
BN AR e WETEAMBEI R BT R, S v AL IEProfile X ik 8], nT LAYE S 43 i bl
SE KGR TR EL, R AT (1) [ 7 22 TR IE RS R AR (CLIPs),  HERf T 23 a AR = 7y 1o AR
PL3FP 25 g, ST T — IUE B 4 R T (LC/MS)_ B s R i e 5, RN B bR 2 o+ UE
Tride
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1.1

Acquity UPLC-Quattro premier XETM Ui I A, e FLME 55 & 1Y (EST) X Masslynx 4. 15 4b P 5
4. F2[ECemo Bioscience /A 7] Massworks™ JJiilé /- HT#f4, Version: 2.0. %A, WRPE. KRV
By BRI AL R (G RT99.0%): HE 2 5 A R 2 T

1.2

1.2.1 (4 F A% F: ABEH C184E(50mm X 2.1mm X 1.7um); WizEIAH: A KA 2, B M 40.2%H 1%
I BEEEVEN: 0~6min, 10%AZIERE90%A; #iH 40.3 mL-min; #1430°C; FEFER 4 10ul,

1.2.2 JREAME W% B FIH(EST), B4 HIE3.5kV, FERHEE3.0V, FNHATHE0.3V, JHiE
100°C, WAL EE200°C, Wi FI <350 L-h', HEFLRRASHS0 Lh' o —ZAHFRES, H#isit
profile mode, F14Him/zi [H % & 430042400,

1.3

WBIRWYE (m/z 332) Fbdib e (m/z 386) VENARIERRHE, FHMassWorkss i it 5 HlAH BT i I TR A T4
1E, PAFKIERE: FIH MassWorks 12 1F R 502 H 2 HAR3 TR 2 1K) — 4 i Profile ik I B TAL IE 75,
AT HER RS2, 4 MassWorks [F {7 RIS TEAL IERI R AR (CLIPs) SE3L HARY) 73 12U HERT IR
e

2

2.1
FiMasslynx 4. HTIFREMS BB FIRE, ARA . RV EA RS TR R GE1S 370 35 15 B I TR 3k
1.67 min, B 7 A PR EE ] 4 1.67 mine 43551 A3FH 259 4% B I 1] Jg rhoty,  EH0.05 minkS 8] % H, 2os
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K, KR ERATTCURIL, AR E. R AERE PR LB, HET HST
EAZERR, AT K B R) TARIF 402, Masslynx 4. VI5E (00 B . BAEVD A . S0 AN
T ERULE T, 43 908320.20 360.1. 362.1 Da. 3kf3 B EE G, XS TS e s —2,
Ji s VE 245 H bR 23045 Hbsd it 3 120, JATTLA 1% 220.2Da, C. Hy O N. S. P. F. CI. Brijn|
e AmIeE, HhlREs D& IAF, #HEN3F R s+, HAE S 10405516038, 8965,
11133, ZgyMTAER N H AR B 1) 2312 Xatr ok 1 A

13
Y| 2z HE g Masslynx FEE 1 Massworks RFIES T
it i it KA oy F KA
WA C16H19FN303 320.1410 320.2 6038 320.1435 123
Bk 2 C19H23FN303 360.1723 360.1 8965 360.1813 155
SR R CI18H21FN304 362.1516 362.1 11133 362.1533 248

FI i Massworks 5 Masslynx 4. RN — 41 5ol B TR OIETHE, v LR 3F B AR 251
YERFARRE 23 T 20 59024 320.1435., 360.1813. 362.1533 Da, 2409 02.5m. 1.7m. 7.7m Da. M SZH
TAE AL F G I E H RS ORS TR . T Massworks 1] DU KR 7 BRE 2 B TR (0 R EORS R,
HIRZMK T 10m Da. FIULRATLUFR HL% % 10mDa, [FIFERITC R A1, HE3RN H AR 25410 7 72X, wILL
B >Rk T AN EL 050123, 155, 248, MITTRRAR T IRATHERA A 73 12 x5, {H B A g
12345 F AP HER U H AR 273X, R A B IR R BIHERE o

2.1

Massworks# AN AT LA Bl FATTAE B 0 it 4 W vt U s H As ) ok i, i HooT Lgk—2D sl H
Bty 1 M HER U . I H Massworks##F 4 Masslynx 4. 14 5l K TR AT AL IE, 283 MassWorks|Alfi7
FIE LR IER R BOR(CLIPS), B — L firidk o 1 X B il e S5 A 28 04514 5 AR (0 IE i 1, AT
A LASEEL H AR 12N HHERR RS . 1811 & MassworksHERR R E BP0 T4 B, bl 224,
U 2.0 mDalf) i 22 L REHEAE RRIE 7 P oI AR 54407, H i T4 000 B I IRV 3 V6 B S5 A A 3k 15 B AR )
R AE R 2 B LA e KAHALE97. 7%,  HEAE A EB248 N Fpit 73 PN S —4r,  MITSEIL T H ks o 12Uk
TR . SRIHFRERI AL, Massworks A il LA 123 M58 20 1 2 b vE R R VB B0 AL, 1S54 1
P HER PN BV A

1 Massworks

g =N AR R =T s

Fomrimba Mane  Wens Mass Soeerd PSE | (8E (|2 00T
b

FRERHETEIFIEFEERIF

A SAE F Massworks #5773 5T R A (0 T 18], 0BT il A o e T A I, SEL T HEAR
Gy FER I, 3 H AR 254 (0 45 AR 22 /N T 10 mDa, AR O & T B 23 B0 7 2 R )
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FAE FEZ8604E48,  Beynonlt JT 4R I [A) A2 28 W g BEAREIIAL 540 7 7 SRAL AR, SRR A7 S8 3R AE ik
JITRI NI, JCH AR R 70 HE I A3 BN o A3 3K 8 vk 0 T BB T 0 2 o 5 R R Dy v
PRI AN, A AR DA 0 T I A AL AT AN B BATTREAR K i i 0 A, S 1 [R) (7 38 06 vy LEHEDAL 590 73
HIBEST . MassworksH 7 ik SRR T S (i 22 R ]I, 8 B AR IE AL 3RV TE , ARSI RIS AL I TR it
RGBS 707 AR, IS T H AR 70 7 SRR RS U . MEREWS D)2, Massworks#
PERE by 0 T v [ 3% A S ds F B AL B, 1k DTt TR O AE 25 R R
PERES o ASLIAMICLIPSEIAR, SEBL T MJL A ML 2> 7 s Urp e UM R . Bk A A2

[1] Gu, Ming, et al.Accurate mass filtering of ion chromatograms for metabolite identification using aunit mass resolution
liquidchromatography/mass spectrometry system.Rapid Commun. MassSpectrom. 2006, 20: 764-770.
(2] XURT, E5 b, F oK AR — R R A 07 v T B A 0 st AT 25 AR AT 431 i A I 72 24 2 2241k 2007,42(10): 1112-1114.

"Starting a little bit "speechless" from our side your Presentation helped really changing our mindset, from "unbelieving

into "believer". After this Test with a sample taken from real life with real interferences my colleagues and I fully agree that
MassWorks is indeed a powerful tool for advanced GC/MS analysis. We found that MassWorks is really a "must have"

product for us..."

MassWorks
MassWorks
Researcher from Merck Germany

"The ability to provide the elemental identification of unknown compounds on a routine basis by any scientist is now
within one's reach.”
MassWorks
Eli Lilly Poster from ASMS 2007
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F HiMassworks A1 0 GC/MSRAR K A& 24 Uik ¥ 22 1 186 4 IR IEJG - o) AYEAR 23 HE i (GC/MS)  _EllsE HAR# )
W EH, ERZ /N T10 mDa;  7EXSH TR BORLG_E, MassworksE— 25 ) F IS (103 I ME R B Th RS, S8 T4 H o5
W B SRRE oy HERR U, AT T — TR A R BTl (GC/MS) b ifkff e PEAR 255K BE B 7 vk
RETLE: T BHoR; Massworks
GC/MSHIARTEA 5 AT I A 202 N, S BARR AR B I A A1 GC/MS 3 B RG 200) H AR 25 k4T
EME. BRI, S EACR A, BUH PRS2 B SRR, AR S IR FINISTE R R LR AN E, 8k
JUMEED I VC B R A L, S, 30 GC/MSHE S 2R e MRt & 7= AE AR R AN e Pk o A MRS e PEAE
i PR 2 R, AT AR B B S0 AT B, i oy HE BRI e H RS RS AR ST E S IR H AR 53
T, DX IX L 5 BRI T HER e ko S R B0 Can AT IS ] BT TOF,  Orbitrap JFUEASO)  1w 85 YR
A PAL T BEAS, BRI BRI T FEAE 8 R S50 4 R b A o el A P et A PR LRk 2b, 6 75 A 20 W
it SIUER 4 T QU R T BRI M %N I TS o T B ZR AL IE B B R, A2 s oy
HE TS A3 FRE R R BORURS A 0 (R0 22 TR DU IS GRS IEms 2D T 1=, A3 200 &5 R 5 & 4 il
TS AR AT Btk o AN SCRA3ME WL BR AL ], i GC/MSEL, MassworkstIEf&, {EAR/#F 3
FUEIE HARPIRR 4, IR o AT HER O, AMIAEGC/MSEENL T —FlE MR ik, T
AR 2% ARSI o R o s P A

1

1.1

Agilent GC/MS 6890 / 59758cH 1. F2E Cemo Bioscience’s i) Massworks TM B i 43+ AR A 4. #x
#E4) 5 F Dr.Ehrenstorfer Co(f81H), 4liE>97%. Hbrsr Hrdt 25 35 FH H B EC #1000 mg/kg, T4°CK
A

1.2

BUEOIER: HP-5 MS (30 mX0.25 mm i.d.,0.25 nm) ; HEFEOIRE:260 C; &/ (2 )ME: 1
mL/min; FEFFTHE: #IEEIE40 C, f£4FF1 min, LA30 C/min F+Z£130 'C, #RJ5LL 5 CT/minft %250 C,
FELL10 C/min F+ %2300 C, {££55.00 min, )5 LLS0°C/min F+45300 ‘C, f£§F5.00 min. & FJ§ (ED i
f£:230 Cs HTasil 150 C; XA :28 0°C; RARIAFIH (RAW SCAN) HEATAII, i & i
150-300 Da. B{i: 0; Fff: 43 mind] JFHEF IR =T I 45 mindCH,

1.3

FMassWorks % 1F iU RS IE WEE,  RR ARG ST S 20 OC8E . AR IE,  n) LK AR R 5T 18] %
AR IE RS, IR BRIk e R e, SRR RIETERIERRHEAR (CLIPs) Z3kTH K
i DA S AR U0 H B4 o1 U OB

FELTH Il A S PERMIT B BT 3L AR HIF Y 25 2 L I3k 4>
YEZ R T (1983-) , %, WIS i, FEEMNFAMIAEE W Hrikot

013.



h T AR FE I EIE H AR RS TR A, R PFTBARIE v VR N B IE bR, ) T f £50F0 o i
W BEATAS I, PASRAFAS IE R, 1 J& LLCAFO e Ay BEAT ARG IE I 1 (R IE I 3R 45 (00 G f o e i
218.9856Da, CAF9 (13 i Jii S £1 2£218.9856Da, Jii 1% 750.04mDa; A% 1E J& sk A3 (15t ] 5 B8 o i P 1) i
BIMERAE99.5%) o RJG, AL IE BR 0N H BIGC/MS KA IR B 50 551 ot 2 v

FI FMassworks B2, FH R I B H506 3053 R0 1) — S A4 4 1R it BEUEAT AR AE i, B 1t T LLEAR 4>
HEAR AT A I & R A RORS i T, &5 R s WA N I RORS i i 40 255.1524 Da, s
P72-0.63 mDa; F5 KPR IR BN 227.1192 Da, JiiEiRZ1.17 mDa; 35 K HORS 6 i 50 4213.1063
Da, JliE %% 1.48 mDa.

TCVR A (e 73 FEA PO I A FE T, I RS B 0 H #0208 T R A3 2 H s it 7150, LU
WL E H AR UER E P . Massworks7EfF 2P i 405, — il LS @ e HE e il —4f, 45
HH YR AT REAFE > T 554h, Massworks 1] OR S HAMA (I CLIPshfig, X A7 ik 4 72X DLtk B
HEATHERE, LS H bR 2 1 OUERR IR, A ik 25T H AR 1 wERf i 2 o

K2 )£ Massworks 7> TR UUN IR R S S, B AVFIRIEIRZ10 mDa; ¥E ARG HE M, IF
BN PREE MW E v e e # M D AR 2 0= EG T AN TETRATHR TR T, Bk e &R
BNTHT (odd) .

" << New Calibration >> — Nass¥Works ['- ”ET’ |b_<|
File Edit ¥iew Tools Graph Yindow Help

& & & < 2 T ol B Qed+da D ®

Tasks

" Instrument Data ] + Standard Ions 1  Calibrate " Review ]
Average of Scans 15417 thru 15672 [44.74 to 45.25) - E:\MASSWORKAE P databwnsmaw-1.0NDATAM | <

&

Fiecent I

10000004
800000

£00000--

counts

~ e bt ? | 400000-|
— L
RT Window List |

Cyr Scan Time Mame 200000 = = S I

L 2 & o &

. 44.744-45.251 Scans 15417-15672 =1 = = g

= = o -

L ot} &g &l ]

o . F ! ! i !

218 218 220 21 222 223 224

méz
RT Window Hame Het Mono Closest AM AM | Spectral RMSE
Formula Mass Centreid | (mbDa) |{ppm)}| Accuracy
[ scer=is4i7ssrz| | cara 2189556

13 5 Massworks Uil [ 50 751 A A () 25 SR, B3 v B33 1) P A 3 M o e ) ) S B U IS, e 35 K0
PR AR BRI > 2, WA A B Z oy B I R IE b 83 70 R A R 1 e 38 o P31, (&3
Hh /i1 A 7 Massworks R 2 A5 R, T BRATH GC/MSIE 1 H AR BTEE], ZMassworksf&
IEJa i, S5CITH2INSS (AN BB T B HAT S R AHARLRE , o B R Aff 218 99.18%, M T AL T
R 1B IAL, ST FE AU 4 VAR 5 17 o

Massworks MY AT LA 2 435 73 85 B AR 2120, i Ho i i ple sy, HERRE & B 40 &,
i ny PASEION H 2 1 A B U], Bl LR R 0 2 SR T HER 0 B . 3R 1 S0 5 KR i IR
WA, LSS R B a1 U )
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2 Massworks

£ Shows All Results

= Shows Top =0 Rosulks

Element

acaa:aaaa;
0

Afeaadeige

3|
o

Peset to Factory Defaults | [ Shows this disloq before each search

Foset to My Dot autts [

Serre A My Dolaulls | Search Cancel

3 Massworks

BAEoe oBYUDL e+l a e

EWEEE WORK VR P g snifrwine] DDATAN

T T T rowr
oot

Wouss sh 250,540, 92T S5 [ 5] aa
1 Massworks

(452N (&5 HEy R T JiH IR ZEmDa FREAE &
[ REE C8H15N5S 1 213.1063 -1.4838 99.0717
75 K5 C9H17N5S 1 227.1192 1.1663 99.522
FA TR 4 CI1H21IN5S 1 255.152 -0.2336 9.1807
1 CI0H18N5S 1 240.1246 3.6913 98.6514
WER2 C9H17N5S 1 227.1062 14.3663 97.2738
A3 C11H20N5 1 222.1609 10.97 98.5125

XTGC/MS AR Tl A HIPFTBARZ IE Ja » AT LAFRAG 25 Bk B A ECHAE F IRDRS B ST A, i iR = /N
10mDa, fEAR > H B SEHL T I05E HARYIIRORS i SO O h g, AT LAY JE 1 S = B AR K D g . A
€ H SRS TR AU FE 0, Massworks W HHGHE BIVERA BE DI RE, 5B T HARE S 70 1 R HERR U3

[1] Gu, Ming, et al.Accurate mass filtering of ion chromatograms for metabolite identification using aunit mass resolution liquid
chromatography/mass spectrometry system.Rapid Commun. Mass Spectrom. 2006, 20: 764-770.
(2] T, By, SRR FOBT A 77 10 F T SURE 3 RS AR T 43 S (U I . 24527 27 41.2007,4210):1112- 1114
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BERRRERE TRAMK:
M IO ARAT2IE AL I T 3R B F [ e A AR BB X

(Cerno Bioscience, 14 Commerce Drive, Danbury, CT 06810, USA)
e ,Vol.26 (2007)

FF BT I 5 70 2 A R T VE O IZ N TS ST, e T . AR RIEAIE ST vk
Be. BfbA. BREERL Xa AL KRR Y5 o LGN, B TR AL, RS
K EEs T B P I RE S HE R Bt 3k45,  4: TOF, Orbitrapal{ # FT ICR MS.

S5O PR N7 I AR 4 B 1 (B L TS AL (FT-ICR MS), i 2 %55 £1800,000: 1, 38 i & 7] LAFS £
<200ppb KGR . HEIMEAE R ERE B T, RS AELE I LM A, AR L B &
EREANENT . 7R AT I E) 5% (TOF) b, MR T i RS FE 2 Sppm, 38 I R4k 27 U 5~ 104, Ik
TIEPERNHEWTAESE . ANSEME, 78 BIRTGOUT, IER IS5 AT AR U iR 22 /M gkt 2 . BT
DA EERE T i — A5, IR MEFS BME—n] S A2 . (HOX B o o BT it (e % th T oo 241
5 N T S 7 N ) VA7 oI S 5 D T2 i s 2 P35 o 8

b 2e, BRI I T ) R, SR E — A R 3 e A, G XA e e TR R X ) b
R 72 o AL BT 308 5 407 M T )87 38 A 1) 22 Sl GRS G LA E 48 2D 5 BT RAIE L VR H w2
RI), BRAR &P AR RFIE 7G5 WICIEBr

N T X RN Z A Z UM 225, R T — R & i IR FRATEL (m/z) BEIERTE 5
W TEAL I 5, T DORE ks BE i ], AT BIME— 1), IEMARIoC s 4. i B, 7R 5 HE DU AR AT
BE S E UM SRS b, AR A R I T ok SR A A 1 Ak 25 X

1.
PR H, BURAE BT & R

|
o oL —
RS

Hrp, o RIRFTEIRZ (ppm); RERFTEDHR, Howg LR (m/z) 5 DL & AL 406 55 (FWHM);;
SE/RNE TG T, Mmook T 2 oo, R O A e T 58 I I RS A A X R
SEo XANHRE, HESHE FIATEACR R, DR B R A R S ) S R R L .

SN, H R AL IEAA AR AT R RS HE, A S RE SO I T RS I, T SR UG T RS E T
] FE A ey LI g LA T oo 2 4 e S R OCE SR . R I IRA DA B R P RO 1 v, Tl
L IX A48T B A I 77k, AN S A AT TR IE, i HAE I o8 BB 8 E AN BUF IS R 8, X
AN TE bR 02 T DA O 40bs 2 58 7 I FEE R S B R =0 A ke o 0 3o 52 s 1) 3 I 5 B4 116 e 1]
FEHCE ERIXT L, AT IS DL AU T 2R BT DAAS B IR I HE 8 — DM ROE R . 1l XA =
WG XA B Ay AU RS IE B A T DA AT L A AR 1 1 P RS A S

2.

RELEY (m/z=399 Da) [ Ntr (m/z=410 Da, C,H,N', Fitfiii & 410.4726 Da) &, AR5 H#E
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HEFERE N Waters Quattro = FPUZLAT 1% . Profile (F2J50) KAERIL, HFHVEMHES0-550 Da, K104, IL
PRAFSTA AR, EEEH AR BATIRIE o A I BRCosHeoN 1 AN B TR IE 25 1+, FHMassWorks#(
PEREAT P A AN T AL IE o 7R T AR IE AT 5 B ST Fe BRI, n LR AR A5 380 5 (R4 3 1) o 5 4
410.4722 Da, JiifE 2 4-0.9 ppme

1
Average of Scans 6 thru 13 [0.11 to 0.23)
oot
08l
07f
go61
5 F &
= - [
s .t =
205 S
L] -
o C
2 L
m04
e C
03l
02l
: N w =
L -]
T z E 2
C o =
L = =
U.U—I I 1 1 1 1 I 1 1 1 1 I | 1 1 1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 1 |I 1 1 1 1 I 1 1 1 | | I 1 1 1 1 I 1 1 1
4095 410.0 4105 411.0 4115 4120 4125 4130 4135 414.0

miz

LHPTIR 0.9 ppmbRE B2 HUEER T AR 5 (410 Da) KB, WARES 7B E AT
BREE . NI AN AREE 7 (399 Dalfi R A 1), R85 K120 E2,

2

Average of Scans 6 thru 13 (0011 o 0.23)

-]
&
wn
-
[=r]
@
o™

2
-~

=
L}
I

=
-
1

400.1605

= (=
X w

=
-

relative abundance
=}
o
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i F{MassWorks[¥JCLIPS (K 1E IR R Rk 2 2R MRITELk, H21L,517M ez, &
VA0 T HER e i T (254, HELE 55— A7 1 CopsH,u N, OS i it UEA 5 4199.44%, & WU & (1 R0 B8 1) [R) 47 2%
BRI R 22 00.56% 0 XK B E R HTEE S AL 27 2CFE B 5 9% S 1E A 2 IE AR o

s FRAT TR FH 5 K 52 B8 15 31 100ppb (A8 37 - AR 46 5 - [l i JL 4R BT A (FT-ICR MS),  AXAY BL it &k
FE b &A%, AT EISMEIE A FEHERR R — DA G HLL 2% K C H NGO Na S 5, (53R 4/ME 2
I AE100ppb (1) IR RS VO N (ILER2) o iR = AR 2= AR L a5 p R s B, X
WA RIS AR B T A FE A At o, AR mT DA e AN S D R IR 25 0 A 22 50105 N T 28 1 ot % A
WEJ75, AE =B PUZRF n bn] DA 21— e AL 2

1 MassWorks CLIPS

Accurate Mass 399.15588

Charge 1

Mass Tolerance (mDa) 12

Electron State Even

Double Bond Equivalent Minimum -0.5

Double Bond Equivalent Minimum 35

Profile Mass Start (Da) -1

Frofile Mass End (Da) 4.5

Element kinimurm Maximum

C 0 33

H 0 396

M 0 28

o] 0 24

F 0 21

MNa 0 17

5 0 12

P 0 12

Rank Formula Maonao lsotope| Mass Error (mDa) |[Mass Error (PPM)| Spectral Accuracy | DBE

1 C25H23N205 3991531 57 14.3 99 441 155
2 C25H25FNas 399.1559 29 73 99438 12.5
3 C24H23MN4S 3991643 -5.5 -13.9 99.435 155
4 C24H250F25 3991594 -0.6 -1.5 99.383 11.5
5 C23H24N20Mas 3991507 8.1 20.3 99.331 12.5
5 C23H25N2F25 3991707 -11.9 =297 99.295 11.5
7 C2TH24FS 399.1583 05 1.3 99.288 155
3 C23H27045 3991630 -4.2 -10.5 99.277 10.5
9 C22H24MN4ANaS 3991619 =31 -7.9 99.269 12.5
10 C23H28025P 3991548 4.0 10.1 99.254 10.5
11 C23H26FNa2s 3991535 53 134 99.209 95
12 C22H24N202F5 3991543 4.5 11.4 99.188 11.5
13 C22H28N205P 399.1660 -7.2 -18.0 99.171 10.5
14 C2TH24NACOFS 399.1655 -6.7 -16.7 99.103 11.5
15 C22H260F2Mas 3991570 1.8 4.5 99.040 8.5
16 C24H28F52 3991616 -28 =71 99.023 10.5
17 C22H30FMNasSP 3991688 -10.0 -24.9 99.015 75
18 C21H25MN20MNa25 399.1483 10.5 26.3 98.960 95
19 C2TH2B6MN2F2Mas 399.1682 -94 =237 98.942 8.5
20 C22H2TNZ052 399.1565 23 58 98.931 10.5
21 C2TH2TNAS2 3991677 -39 =223 98.929 10.5
22 C20H23MN4035 3991491 97 243 98.922 11.5
23 C22H29FNas2 3991592 -0.4 -1.1 98.596 75
24 C20H25MN4Na2s 3991595 -0.7 -1.8 98.883 95
25 C21H2804Mas 399.1606 -1.8 -4.5 98.574 75

0180



2 K 100ppb 5 & A5 E (IFT ICR JFib 45 21 i fr ik 45 1

Row Formula Mono Isotope | Mass Error {mDa) | Mass Error (PFB)]  DBE
1 |C25H23N205 399 15311 -0.0001 0 | 155
2 JCAH19N1BOF2PMa | 38815311 -[1.0028 -7 | 35
3 |C2OHZTNZFPIMa | 38019312 (0108 -27 | 85
4 C0HZTNA00S3 396.15314 -(.0336 84 25

FUAR TR AL E T 3R AN R T2, (HRMEAE I 20 AR I ETMS i 2 R AN ] i iR 5
=AM, BAIA R EME— AR ST, WA ORI B AT IE A IR, UERRKIE
fr Z R B, FAIF 2R N RS R DR L, e A BRATTRIAE A AT S 3 R (il thm] BL3RAS
ME—K) . IEARIRA A

[1] Blom, KR, Anal. Chem., 2001; 73: 715.

[2] Gu, M., Wang, Y., Zhao, X., and Gu, Z., Rapid Commun. Mass Spectrum. 2006; 20: 1110.
[3] Wang, Y., United States Patent, No. 6983213, granted January 3, 2006.

Elemental Composition Determination through Accurate Mass:
From Quadrupole to FT ICR MS

Gu Ming, Wang Yong-dong
(Cerno Bioscience, 14 Commerce Drive, Danbury, CT 06810, USA)

Abstract: A more comprehensive calibration involving m/z and peak shape has been developed to attain the
high spectral accuracy necessary to achieve unique elemental composition determination. This approach

can be applied for formula determination at much lower resolution such as single or triple quadrupole mass
spectrometers.

Key words: Accurate mass; Elemental Composition Determination

Don Kueh, Wang Yong-dong
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HURERE: PSR ILH2A TRIEEERE

(Cerno Bioscience, 14 Commerce Drive, Danbury, CT 06810, USA)

> AR & T RRE R, RIATIA S 1ppm, 185 ANREAS 2605 170 52 445 1 (ECD)

> PRI SR FRLIE O 1 e TR T G B R ), B4 T SRR INECD T TR

> e Rl R B AR, KR e R A s R EHER R RE Sy, X TR BB, InTOF
5{Orbitrap, KAFET; T HoxH 701 2Kl P e

B2 I ppmFFTRERE E, 0 AN RE AT 2 WA 10 70 3R et SR o A5 LRI At Jn 3 i) 7 2% 5 1 ) i s 4
B ARSI e RSN, (E LTI 75 U0 R T L3R e L 9] S T DL IC IR 7 B — AU 5 B S g i
—APRUE RN, AMEALIE TR, FIRHBAIE TEIBIE R, KO T A TR 20 i i
KRS KB R T — T IS R vk, AL AR E LB G I, i B B AR Ik T AR
BTG IR, A A el EORS BE A 58 SR e BRI 1], XA ok 2 R [R] 7 38 48 3R UL G 7T LA S 58 e 3R
Ao AERATAEF, FIAIAFEZER AR B0, PO T T oo R AUSE R EvERf R, Ui 1 1
TSR D U 2Ll R ) FE LA

T B SR AE T = AANFIR B B 2 #)53% , f1 45 Finnigan Quantum Ultra (557> %% = PUHLFT). Bruker
micrOTOF (TOF)#IFinnigan Orbitrap.

RGN 1528734 DalfI AR [FE/NY 7254, GBRLC/MSHIE Bt i 7 sis A A AN ss b, At siodis
TEIE B AR R AR A5 320 58 S50 ]

Iy M RAEAS B BE E R HIMassWorks K BB AZIE . JEACERAANAT . 6 TR BG5S, N
R THAGA 1) BB IE R R LT 3% EIUEG T (1-RMSE) * 100, 1% BLRMSE 252 1F A1 EE 18 3% 1 1 VT i
WIE . FETREAMUER ITEAG LR ), T AN UK RE T, BT e R A A R AT B 4 LA
X, RIGHANBI RN =R

FHT-1% P ERA E Y AR IE

e B AN & B E A AHESREERE N ERRREAEEREE
FOR B FEE D] R EFERE R E
p —IEER
\. Al
/ \
~ . .
WE RO R RS, S SR o BB
WRITABHIR, LSTEROFTA i
— B
— ®Eit
[l e
N ~ [
\ )\ FRREE AR EALE 99.9%)
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Quantum Ultra ( )

Run Type Infusion

iSearch window [30ppm
C,H,N,O,Cl

Elements .S

Nominal FWHM 0.15 Da

Number of Spectral
Name Exact Masslon Formula Formulas Accuracy Rank
Acetaminphen 152.0712 C8H10NO2 11 99.3435 1
Promethazine 285.1425 C17H21N2S 97| 99.5952 1
Buspirone 386.2556) C21H32N502 147 99.8259 1
Terfenadine 472.3216) C32H42NO2 246 99.8659 1
Loperamide 477.2309 C29H34N202CI 531] 99.7809 1
Tyr-Tyr-Tyr 508.2084) C27H30N30O7 694] 99.3378 5
Reserpine 609.2812) C33H41N209 1123]  99.8238 1

micrOTOF (TOF)

Run Type Infusion
ISearch window  Bppm

C.H,N,O,CI,
Elements S

Nominal FWHM .06 - .12 Da

Number of [Spectral
Name Exact Mass|lon Formula [Formulas |Accuracy |Rank
caffeine 195.0876 | CBH11N402 7 99.9086 1
emetine 481.3060 [C29H41N204 54 99.9044 1
erythromycin ethyl
succinate -water | 844.5052 |C43H74NO15 280 99.7798 1
erythromycin ethyl
succinate 862.5158 |C43H76NO16 295 99.8338 1
Orbitrap

Run Type LC/MS

iSearch window Bppm
IC.H,N,O,Cl,
Elements 5]

Nominal FWHM 0.03 Da

Number

of [Spectral
Name Exact Mass |lon Formula Formulas Accuracy Rank
Quinidine 325.1916 C20H25N202 13 99.8352 1
Clozapine 327.1376, C18H20CIN4 19 99.7887| 1
Ketoconazole 531.1565/C26H29CI2N404 111 99.4985 1
Erythromycin 734.4690, C37HBBNO13 100] 99.9158 1

( )

BRSNS R ) AL R A7 2= 5 B2 2 (s-CLIPS) 4 4L, 1 W 4 g ik (1 44 & s
AN D TR RIMER T HATIE P SRR L, AR A R SE Ay, R SEBUR 41 231 R
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o XA IR, MR P AR L 1S O A LR AL S HEAE 2 — A2, Bl {ERIC. H.
N. O. CUNISHEATHI FEME AR A AR R, AR ZESEHUME— U3, 7 201200 ppb iR &, RIMERT 1
ppm ARG, 40 Mk 7 7 Uy 2k DT

Ji8h, ARGETT AT AN IE, AT EHMNI AR, S E A S Ey. &
HE) o, XA IE T S 58 5, DR A8 Jo e o7 S5 M0 e I i) i S e KT RE KR, K0 T AR AE
I T 5 RS S (R R 22

> B TR B mik 1ppm, W] BEIRREE 2 T U B i E e £

» MassWorks i FIHER A — R B0 T TR, AR SEBLATIE 20 7 LIl 44, % T s 20 9
W, WITOFEOrbitrap, KAKTRTF 7 HoxH 707 2 M WAl U e

» MassWorks sCLIPSHFE B (A IE 52, ANl ZEBUNEATALIE, b REfp o 5 s CREAT e, i
Tl [P 2R e A, TR AN AT A0 A I SRSt RE DR AIE I e v 10 5 R K 2

[1] Kind, T. BMC Bioinformatics 2006, 7, 234.

[2] S. M. Rock Anal. Chem.; 1951; 23(2); 261-268.

[3] Roussis SG, Proulx R Anal. Chem., 75 (6), 1470 -1482, 2003.
[4] Evans, J. E.; Jurinski, N. B. Anal. Chem. 1975, 47, 961-963.
[5] Tenhosaari, A. Org. Mass Spectrom. 1988, 23, 236-239

[6] Gu, M. et al RCMS, 2006, 20, 764

[7] MassWorks software, Cerno Bioscience, Danbury, CT 06810

"With PFTBA calibration performed to each GC/MS run, mass accuracy better than 10mDa can be achieved and
Spectral Accuracy of better than 99% can be achieved to help attain reliable formula determination. The mass calibration is
stable after 11 days without significantly compromising formula determination. While mass calibration is more susceptible to
time related variations, the Spectral Accuracy has been shown to be robust enough for formula determination after 19 days."

MasswWorks PFTBA 10 99%.,

PFTBA 1
19
User at P & G Company

"Determining the elemental composition of pure materials at modest resolution typical of quads has never been
routinely practiced — CLIPS brings that task very close to practice for the general user. It is not too much of a stretch to
suggest CLIPS will enhance the confidence of TOF-based assignments as well, which may even challenge slower FTMS—
based determinations.”

—CLIPS
SCLIPS
User at P & G Company
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fEHIMEFA L REFHRF ARENRRZGCC/MSHREI LR RS
ARAMIRA R BEINGE

Jianping Chen'. % *. Don Kuehl’
(1 ) )
2 Cerno Bioscience,14 Commerce Drive,Danbury,CT 06810,USA)
— LC/GC

AR —AF 75, M GC/MS I T A MEAT BU T KSR 2ot “ ARG AL S o] (R A
FEEME . Tr iR FE TSR B A T %, X GC/MSA s SR AT Y ML 44 SO s 34T Ab PR, JF4E 5 GC/
Ml FE R i TAC S PO HER L o 205 T 0 EPATVE L T BT A e WL, SRiE T S 3
90N IAELAN AL S o

FEVRAK R FAE 4547 J5) (CT DEP)AL T e kA% M () Windsor, & ME—— 552 6 GC/MS &5 /0 M AN 28 i 5 52
Bw, MR AN 2 E I R AL S 2 . CT DEPR. S Y. A 5124/7 R34, il
WO BN G M7 BB B BN B AT BEAL 25 S B I R SR By, A AT TEAT S PR R S gk
YJs,  DME SR APGE N A B IE S N AR R i, RIS OLR, PUREHER U A OGS, I
A BT IR R A0 T TR ) AT (] S AR B, 3 A2 J 0 e L I

GC/MS & PN R A R A NIRRT R, ArHEEPA T 1L BE TN 20050 ERBEAH G L5 4,
XA HATIR U I R B, AR (% B I T R GO/MS T G R o] LAMERF I I 28 H AL A, AR, S FAS
REHIXLETVERIE LAY, DRI GCMSTE R 2237 AR AR R BIANAE P o FE R0 T 561 S T A
WA, AR SEE T, R BB AR, BRI AN E Mo R A B IR TR TR
W

N TP AR I IE M ON BT Re e, TS T VAT IR T, AnGC/MSTE FEVLIC S #E R
KA RS 0 I B GC/MSHEAT 737 3UfE o 0 AL T IR 2, Pt AR IR 14, B8R 43 A b
AT G RS, A Z R (B AE1-3/N N ), 10 HA ZRAR FE S 8] S50 % b AT 20 BT A s o 0 IX s
I, % GC/MS S JE R (s RV I 75 ZLA A A e T H o

S5 SIIRE DTN 2 €1 8 {1 ) s N w4 SR R VA 9 T L W B8 2 9 7 el WA S ) N L <y R
2N FH 3 TR 1 TR SO R TR IE R R AR 8 B 43 3 i L 73 2R ) J5 a2 B5ORTURS B 1) [0 47 35 U J L i
CRE EIERf B AT 708U, 132045 5 o HRl A A IR AP mT ek

KL RI—AF 715, BEAREGC/MSIG R R, I 45 & 7EFRHE LA T 40 DU AT GC/MSAL AR 1) 43
TR T 45 BN, 3 GC/MS X A AR () B R R . VAR L T VOC /BT AR HEEPA T 152
(EPA 8260B) , XL SUHEVOCA (FEMIVOCHHT)

1 FIAREEPA 8260B /7 V2 7R AAL S AT b,  E 7 TPEFMEVOCARIMIAR 5 %6, %A A
H73A S5HEEACH Hbs &4, 765 — A s T a8 7 AMe B9, Bt 90 MU A1 T PP %
Hike
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34 H s DR S A 10 mUK R, BERRZL 3 (IR BE 20 020 ug/l, T8 REHAR R ZEHI50: 1
5, BER K294 ng A I AU RS 17TRESMES Y% £92000 ug/mIffHk B2, FEAEL uldfil it
FAIFECB 200, AFFN 2040 ngfIZH 2> 51N JBURE R 55

Agilent 6890-5973 GC/MS# 4t %44 4ECT DEPUL AN S5 % HI T2 70 Mo 73 Al FHFRHEEPA 8260BJ7 V%,
bR T MSH 8k Agilentf"raw “BEX RIAEIHRIAD) RIS EEHE, R4 RS CRAERIRAZ MIMSE s
SEIESLEN, I ST R A s B RS e B . A1 H] Agilent Chemstation#K 4% BEF H IR AL A P 7E
NIST 023 AT ik IR 2R, IFF AT TR R 45 0. B R T 734 H btk S I8 17 (1 e R — A
BB T 4 3 BN TR VOCSTEMNT [RIE 4T i i IR 7y AT 40T, AU R 5 I
XAA

1 73 EPA n-
99.85%
TDmlaArchivelAgl lanfGo-MSET DEPLI4 102007\ DATAZ. ma
Fat
28T %
nifLNJ':lp‘!Jlth‘hﬁ!Lf!‘——HhJ .JL/Lﬁ e dusil .I;'Il "lh-l T
2 1 i : [ ¥ 11 1z 13 14
varnge of Beans D78 th SBO1 12,02 10 12.97)
1:.uuu-§ &
|:::-rm; E‘I
REEITE .h.|||
E il
Eoooof ||| ||I|
g F f I||
soooo-F |
E If
F 1] =
azooo£ I z )
wonnf i h - F
F ) I :
"-;’I‘HTI‘I'I""'.{::}H.-.. i l:":;{xn%-u—rn—n—n—rn—
|15-I 133,99 "Ill' "‘5'1 134,35 |.'|‘l|f '.'Ik:'l 136.0 I.-.Ill'. I.'I!'I" 1271.6 I-k:

BRRIEAT Ja B s e o MassWorks £ (Cerno Bioscience, Danbury, CT), FIH & 1941 &G
R ARIG 7S AN IE £ 28 1R E TS A0, 19 2R T ORI 26 B i 6], IR PRI IE & 7 T Ve i T 4
BRI PR, SR T AT R ER E AR R BIER G N HTEREA TN B, X 73FEPA H AR LAY
AT BNV OCS T REFIL AW 1% AT 44 . R2BIR T 73R HARP b I AW AR 48 0 By 45 2R
(PR B T A S, R RS Y 0 51— [ B0 50 K20 mDafi s fl 22, 6B ER IV 25 1 3E AT 7 1 50k

Ko R, TIEREEIERMP DN, WAL ICEL S HC. Ho N. O, F. Br. Cl. SHIPHHATH:
2R, XSS Y M IR R R A AL 2 S B LT . — B A E A, MassWorks S 1F 28 T i

Kl [RIf 5 ER 48 ER (CLIPS) M2 1A R Dy ae bl NV Bk R8s+, FFHLHa o B e B2 21 o] g 21 5051
Fo 1 PEIVHEAM L I B R IE 1 B2 TR 13 ] 5 B A g 43 X BRAR v 45003 Pl DL G 56 6 A5 B2 TR F R b -
e & #ERf & (Spectral Accuracy) = (1- [RMSE]) * 100

X HLRMSEZ I IE 5 35BS % R ZE (U7 MR, PRI 10002 58 6475 5, 20T 1 LRSI 7.
RN 71 3N RR G A G PR R s AT A A, DA IR IR S ikl vk
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2 CLIPS

Esror Estor
Ton Formula | Mass{Da) | (mDha) (PPM)
Fragenesit 1,2-Dichlonoethe- .
dd CCHHy | 63.0112 01 0.8
Fragment Chlorobenzene-d5 Cal"H) 8207 e 4.7
Fragmmesit 4-
Bremofuorolenzens CeHsF G507 -5 -5.4
Fragment | 4-Dichlosobenzens- .
dd Cal"HaCly | 1150253 0.7 -5.8
1. 4-Dichlorobenzens-d4 CE:‘H ROk | 1499541 0.2 1.5
Dabromoflusrenisthans CpBrsF 180 8430 1 33

eI C’HD) RN

ey ol Srpne ITHE jbey JEBZ (13 82 in B A7)

rs

=
-

=

"
A “
o -
H

Wl bz

Ay gapgs of Goane ITES ohew JEEE 1282w B2ATI

vast ]

n- 99.85%
97.53% C7H150F
2.94 VOCs

Compound CAS ¥ Formula Mass (Da)
Teduane 108883 CoH, 02 0626
(tramns)- 1, 3-Dichloropropens 10061-02-6 CaHa 1y 105,965
1,1, 2-Trchlgrosthane TO.00.5 CoH;Cl, 13193
Tetrachloroethene 127-18-4 ZCl, 1638754
1.3-Dichloropropane 142-28-9 CaHeCl 1109763
Dibromochioromeathans 124-48-1 CHCIBr, 206 8134
1. 2-Dibromoathane 106-53-4 CsH.Brs 185 8648
Chiorobenzens 108-00-7 CeH:Cl 112.008
1,11, 2-Tetrachboroeathanea 630206 CaH-Cl 1658511
Ethyibenzana 100-41-4 CyHyp 106.0783
m-xylene + p-Xylene 108-38-2 CyHyg 106.0783
o-Xyleng 05-47-6 CaHyp 106.0783
Styrene 100-42-5 [ 104 06826
Bromaform 75-25.2 CHBry 249 7628

| iso-Propylbenzens 05-32-8 CaHsa 120.09239

e 25 o




X RES G, MENISTIGEILE, 778 FHTifE TR AR, (ARSI 7B s
SR AT, EXRMES N, T DAV ANECE 208 3 TR R R 1 a0 7380 H ARk
BRI TR ANV OCs J5 B E Bl B2 (Kb v Dt 22 0531 9 13 mDafll7 mDa, {457 #E5E 5t k20 mDalf) i & % 1 T
TCERAMIEE, BT RE R ITHEA R RICEIR Y, BRI A 50-100FF 55, (AR5 &2 1211
B e AR E Z AR LAY . RIEAE B 0 PEGC-TOFL 3%, BEARSAE T IS ppm” RS, AR
A BRI 2R 2 A R N 2 19 B Z20FP Rk 20 15X, 6 CBLSERESL Y AT, TR HERS T ek 2-415 .
XA WA [ 7 2% 0 Tt — A BR AR 28 31 BB N T4 33 S R S (1) 0 A 45 AL S AR B2 .

B2 B T AEFHCLIPS I R ZRIEFE VAL . 35 PR IEAMERG IE T 26 B 0 A 1 T s il fr &, A 471
Ferp oy 1A S H IR R 0 P 5 0 ol B AT AR NS L, AN(ETE S ol e SR, 10 BT DU ) R 2R
FRERILR R, U ILUCERREE . 0 T NISTEC & 1% PR AN AEAE L IE R ), R AT 20 Bt 2 nT Re ),
TEIXFEI T, %R E DR ORI A 2 s B, S5 A2 R I e R R IR GIb &4.

FIWR TR B (AR, TR S, 920046 575 BTl A R 45
BHIEAE . BIRHITENL, KK (CHy, MW=104.0626 Da ) (4> T3 1 (4% Ui Am/z 104 Da) H T4k
GG, B EE R R L, BEPUR Y, IR R AR ILR Y, B Em/z 104 Dajt A
M-H, TR 81, 2R Mo 251 IR0 B MER 4 89.3%, IR WL 52 1) R0 23 15 1 11 98 % B U4
TEUF199% . AICHE BIHERf BE X T AN IEMAL A PR AR b 1357, i S B B il TR IR
25 S 8 6 L A RS B AT S (3D, B RE BN UCEC S, B, Rl DU IR T
o AP ISR B S0 5, 50 = 2R — AN R, O TUFSEX s, B HRM S T8 FRE
IM-HES T80 5 R B AT CLIPSH R, MR A X A& T IR USRS, £35199.75% 5 b 1% I HE )
JE, DR RT DA DA 22 (1) 3% P A 5 e TP i 11

3 90 4
Ranking by Spectral Accuracy SD mass Accuracy(mDa)
Total#Compounds 1 2 3-5 <10
73 VOC Target 65 4 4 0 13
17 VOC Test 16 1 0 0 7

2R U2 58 A LUBAE I 73 M i kit AR AL S AT A, AN A () 185 P A IE b
PFTBA, USRI IUAE 1 3T a3 . XML 70 il A Hoosodt 7l EIRE, AT EEAAM R Hdis 2 #r
DR R 7GR, RRRIZIARE S G & ek =,

K CLIPSTEZR W B 2 A5 P18 ), RS AEGC/MS it — B3 w7 RN R (k4D
DU B I RT3 R T T 1 X, X IRATA R 1 SR B A SR A T 5 1A 2
S AR R 5%, BTl DA RNISTHE A R b7 7 B IR 35 s A I Ol o FE 58 R AN
I, B ERWMEES AL R VU TR BT, IR B Re T T3 R & 2
AL/

°« 26 o



Avarsge of Soans 2004 shew 2991 (10,52 1o 10 55

5]
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S 5

5l

awarne ot eamm dona Wi sos onnwe womy

3 '

W8

? 7

Be

ER

5.4

o

o e n Tz

3 m/z 104 CgHs,
CgH,0 99.75%
4 CLIPS m/z 69
m/z 69 C,H;O C,H;O0
Search resulls for Molecular ion at 114
Mass Mass
Maono Error Error Spactral
Row Famula Isolope (mDaj) {FFM) | Accuracy | DBE
1 CaHg P | 1140598 | 16369 | 143511 | 980144 F]
2 CeHywQ: | 114.0681 -5 8756 -85 G186 | 979428 2
3 CaHMF | 1140593 | -1.1264 -0 876 a7 8173 3
4 CaH:MNOD: | 114.0565 | 2 6065 236414 | 978515 25
5 CeHaS | 114.0503 7.879 GO.0FBT | 977656 2
6 CyH N0 | 114.0667 | 85369 | -74 8468 | 976723 25
Search results for fragment af B9
Muss Mass
Mono Error Error Spectral
R Fianmula Tl o (il {FPM} | Accuracy DBE

1 CH;0 59034 13602 19,7032 | 990029 25
2 CyHsM: | 690453 | 98732 | 143016 | 93.68248 25
3 CHM. 68,0201 15,2789 | 2213205 | 985772 i5
4 CHF. | 600516 | -16.1816 | -234 396 | 083387 -1.5
5 CH0F 600352 02174 31486 082205 -1.5
G CH-FP B0 0260 84601 | 122 5468 | 98 2194 =15

IEBARIUIN, 90 ML Wb, SIAME G WL 70 5 SUAECLIPSKL R AR RS — A2, 57k
EYHHESIR SR A, BIB9S % A AR S I BERCER, R MY HES-SIOLE, 1%
SURTE RN, IS 7R AT 2 0 T HE R LA TR EE T GC/MS TS PER R M 1 e BE T SE A AAIIE
AT RBIAAE T, REBIZATE A BAR MM Zh GC/MSA AR, I H Al TS AN S sg R pnanm B X,
RXANEIMA N RE ) AE 5 U 2L 2 A A SE LN 20 R 3 OB

FIFEEARIR A D e 3 H e N AUk, GC/MS RGN R AR AHAY) (SVOCs) JEAT PN
B, BISEREEEL ZEEIR . RPN AN G G S5 IXR O Al A 3 T GC/MSH TR b &5
Y& i S BN AT I fEL A
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9 R Z R EE TE HTH R——MassWorks

a b b**
(a Cerno Bioscience, , CT06810,
b ) 100080 weimin_ouyang@lumtech.com.cn)

2yt i /b I 2 o KOR BRI 259 ()97 A8t A R 299 ) N, DRt S5 IR e T ) A, ) T
BRI B AL — DU AT D) TAE . %X e i, o 5 i 200 2 X e e I e R 4. ik &, AR
Befl D 2 PR B (B WqTOF « FT-ICR. BY, Orbitrap) & K5 55, SR iff i 3K S8 4% 5 1) 76 % 41
——0 1. BAE, BATIEBIMassWorks b3 E R, W AFEAR 20 H 0 i il -0 R o i 4, R Ja 456
MassWorks[Fl {7 FZIETERT AL A, o] DLSE nuERf bl @ H ARt 2> 73X, DAERf % 2 259 b 2k i i 4

AT B IR R A AR, M ERILE 2, R T IRy AT 2K, R TRl E
WA LA, JFB O I o K T W S~ At T 254, ALk v A (3% (UPLC) (Waters, Milford,
MA) 25, FDUBR T (Waters Acquity SQD D Fadlle (il 73 B 4 fF: BERER 10ul (SEARARTT B A
50mg/L, KB 40.5mg/L) 5 CI8FE; (A& k1. Fik K47 profile mode; F4Hik
JE: 1000 amu/s; FIHHEE: 380 to 520, H MassWorks software (Cerno Bioscience, Danbury) X MassLynx¥:
M T B AT AR B, SE H AR RORS B SR R R B AR 21 5

U FE A 6 B U] B TR TUPLCHEAT 70, A f s orAE9 7 Bz WA it o, 4.470 8K &
e B S T, G AR AN DA e o, LA B B I TR L3R 2.

1
Time(min) Flow Rate %A %B
1. Initial 0.600 75.0 25.0
2.7.00 0.600 10.0 90.0
3.8.00 0.600 10.0 90.0
4.8.20 0.600 75.0 25.0
5.9.00 0.600 75.0 25.0

¥#: A:0.1% HCOOH in Water
B: ACN
FAABTT R ESIHE B FA AE[M+H] . [M+AN4H]' . [M+K] =M1, Hm/z2r %1h419. 43641457, H

THEAATT R C R A e DA, P EATTELC B 251 /E A MassWorks Bl Ab BE () N AR, EESZASIERREL, )
m/zZHIETEREATICIE . 1812 EMassWorksAb AR IE 25 5L, oA B8 A e R 82 e A d s 1 M R 1) JE 2245 8, 3
BT (PR T R 22 30/ T Sppm, 15 RS IR 1198 %, 1 iy (1) (RIS 220 T 0% (RDRE T, R H AR A 1E R 1R
P 2R TR R CF LR T SEERIER M, SR AL T ORIE
ST AR I BRI FH 2 BEAN B (A8 i Es , LSS e e T 28 UM e R 4. KT, BWOE H s
AREEL It NC. Hy NL Oy K. CUFIS, i 740 ERR 23 sl e 4304 200~ 105 10 « 1. 5. 5, FRA
0; FiiEinZ BN 10 mDa. S RHAr 2200 3 s 4L seAR AL, vl RE ™ ZE[M+H]" . [M+NH] v [M+K] 3%
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T S
== g = goom - W = -

b

i ——

i J ek P,

T e i e ) - W 11

i ] ] 4 5 [ 7 ] a |
Wikl Ak .

BT, HETE B P RE, BATERFE AR & [M+H] B M+N H KR, LR AR 5 7
Ao

MassWorksil] 72 25 B W1, FROR B I 10] 4.0 70 BRI 2% 5, /115 e LU AR T 8500 RS FE AR A 22, &5 1
SEHMII D TR TAREE T30 (38344 158 4h74h; H A2 A T4 B R 2 T R R A7,
T RS P34 5 197.2%,  JHRR % /N T°5. 7TmDa.

2 MassWorks

75K Ji#E/Da %% /mDa AARRZE/ppm G B E % B B 1) e fR
C25H44NO5 438.3219 4.4 10.1 98.4 4.88 1 34
C25H40NO4 418.2957 5.7 13.7 99.1 5.33 1 28
C25H4106 437.2903 1.8 4.1 99.4 3.38 1 49
C24H40NOS 422.2906 8.3 19.8 94.5 4.04 4 34
C24H40NOS 422.2906 7.1 16.9 98.1 3.95 3 32
C26H44NO5 450.3219 -0.4 -0.8 97.3 5.24 1 33
C25H40NOS 434.2906 -1.4 -3.1 97.2 4.18 2 36

£ FiMassWorks b B (538 50l Kot %5€ HARY) 2> 1 IR, BATRT LA 2, ) I  H  p
FERNE BORS FEEA TR R, HORCRIZ M T OO B E FE I 45 2R o R3MZRAZN Y 1 IX PR I 20t~ AR A T IR
SEMEER,  JCRRG B & v DR B BEA TR 38, ARy TR oht 1 FIS RS 0 99.4%, 38 vy - H eI 7 1
o AT UL 0 OOM TR LA TR RN, Ay T R DS L i 3 22 1.8 mDa, fUA T f53E 73 13X
Mo, DAL, BRSO AR 7 3 SR I B 2T B
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3 MassWorks

HE7 37k JfiiE/Da %75 /mDa FHXFR ZE /ppm W BRG A E
1 C25H4106 437.2903 1.8 4.1 99.4 5.5
2 C22H33N10 437.289 0.5 1.1 98.8 11.5
3 C21H37N604 437.2876 -0.9 -2.0 98 6.5
4 C26H37N402 437.2917 3.2 7.2 97.8 10.5
5 C27H37N203 437.2804 -8.1 -18.5 97.5 10.5
6 C23H41N402S 437.295 6.5 14.9 97.1 5.5
7 C24H41N203S 437.2838 -4.7 -10.8 96.9 5.5
8 C20H37N80S 437.2811 -7.4 -16.9 96.7 6.5
9 C19H37N10S 437.2923 3.8 8.8 96.6 6.5
10 C20H41N208 437.2863 2.2 -5.1 96.1 1.5
4

Hey AFR Ji{H#/Da i%22/mDa MXTiRZE /ppm WG ANHUFNE
1 C22H33N10 437.289 0.5 1.1 98.8 11.5
2 C29H410S 437.2878 -0.7 -1.6 95.7 9.5
3 C21H37N604 437.2876 -0.9 -2.0 98.2 6.5
4 C21H42N403K 437.2894 0.9 2.1 94 2.5
5 C20H42N404C1 437.2895 1.0 2.2 73 1.5
6 C21H45N203S2 437.2872 -1.3 -3.1 93 0.5
7 C16H38N1002Cl 437.2868 -1.7 -39 72.8 2.5
8 C17H38N100K 437.2867 -1.8 -4.1 93.1 3.5
9 C25H4106 437.2903 1.8 4.1 99.5 5.5
10 C20H41N208 437.2863 -2.2 -5.1 96.4 1.5

UPLC 5 52 50 DU A ot R AEH e J . I Massworks S B0 BEA T AC B, 0 o RS BERDGRERE B, ml LA
THER 25 08 AT 2590 b AT = BT R 20 1o

o3 7R B R 2 0 A h 2D I FR aUE B, IS e A 7N E AR . DA (1 5 3
VA, HE T ARSI FA 204 . UPLCAE (il Lm0 25, ] DARMEE AL G0 5 DU 25 0 i 76 0 1% 70 29
M . R, fSBA2 1 AR AR ——Massworks, 5 PUFF 5 nf LUR Sk E b U590 2454 v 2% 5 )
Hp, HEAPUFF BTl 7 (8, AR e .
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