Improved performance of elemental composition determination through true AdVIOn
internal calibration on a compact MS system

Simon Prosser and Nigel Sousou

Advion Inc., 10 Brown Road, Ithaca, NY 14850

Ming Gu and Yongdong Wang

Cerno Bioscience, 40 Richards Avenue, Norwalk, CT 06854

Agilent ESI Tune Mixture Compounds LCMS Analysis Mixture

H
N

CHs N y N
o X o

0=
o] ] -'!
N s -
CHY,C
!

Hexamethoxyphosphazene m/z 322.05 o 0

CsH1gN306P5 }—“\ ﬁ"al.%'." f—{

H,cooc”  :
O T = OCH, OCH,

Acetaminophen,

(@) A CgH4gNO; Caffeine Reserpine, Indomethacin, Indomethacin,
Cu [M+H]* m/z 152 CeHiiNLO, Mfﬁ'jﬂz%eog CioHi7CINO;  CygHysCINO,Na
o S [M+H]* m/z 195 [M+H]* m/z [M+H]* m/z 368 [M+Nal* m/z 380

Introduction Methods e

Hexakis(2,2-Difluoroethoxy)Phosphazene m/z 622.03
Betaine m/z118.09 4% } CizH1gF 12N;06P5

A recently introduced and more economical Quadrupole compact mass 1. Infusion of calibrant (Agilent ESI Tune Mix G2421) - 5 minute Acquisition MassWorks Calibration+CLIPS Formula ID e

Z N
Q{\S //O f\/”\ Nr\/\]/gx HsCO N /\/@DCHa
N N O/ of HaCO N OCHs;
H CH,
C

spectrometer affording unit mass resolution was used to achieve elemental Experimental Setup of LCMS (Internal Followed by LCMS analysis of a custom standard mix (External Calibration) - Separate Analysis  All data files of samples and calibration f x 4
composition determination of unknown compounds through instrument and External Calibration) 2. Infusion of Agilent ESI Tune Mix G2421 using a syringe pump (25uL/min) into the LCMS flow standards were acquired in profile HaN — s iy C
line shape calibration technology. Briefly, this comprehensive mass spectral e (post-column - using a zero dead volume Tee with micro-flow check valve). mode and directly read by MassWorks Hexakis(1H, 1, 3H-Tetrafluoropropoxy)Phosphazene m/z 922.01 eE iz 311 el me (oo,

C‘18H1QF24N305P3

Capillary Temperature (C) || 250.0

technology calibrates not only m/z values, but more importantly, the mass fasco O BIE system fvion expresslon S fumy LCMS analysis of custom standard mix (Internal Calibration) — Simultaneous Analysis (Cerno Bioscience, Norwalk, CT) for

spectral peak shape. Consequently, symmetrical and mathematically - CT I accurate mass measurements and 0 [ G o

well-defined mass spectral peak shape is obtained to allow accurate mass N | T Custom Standard Mix Compound List i elemental composition determination, == — J\m% %—M\/\f\/\

measurement on unit resolution mass spectra even when the monoisotopic T Caffeine =% The instrument line shape calibration i

peak (A) IS Overlapped with the Corresponding A+1 peak- In addition to the internal Calibration ScanParameters Terfenadine E i :»: T 9 must be first generated either with | sompons E‘i—’ J\A\~W;‘ /L ot T vt et o

high mass accuracy thus achieved, the high spectral accuracy available from s o Acetaminophen el : ' external or internal calibration. The .
a quadrupole system allows for exact isotope modeling to achieve elemental , ¥ E::%j” Sulfadimethoxine Agilent Zorbax XDB-C18 ' calibration is then applied to sample [Hj;:zéw' fm " ,ﬁ\ — /L SN/ R G L  SESSE. S S —

composition determination, much like one would achieve with a high " S ) o Verapamil 2.1x30mmo5pm e e

10pu L Injection

Infusion Syringe Pump

i Acetammoph€ M
\/N\.{ My
| o O
P A
T - . 2 f = oy ; . = e ‘ 2 — ; - ot fop r + ooy T = - s . 2 ey ey - - Timef{min:sec)

[ ° dB Intensity
F I T T R aocurse mass BEs e
ata es to achieve g Mass an Caralt o015 08 determinaton
CpHal: 2601624 0B J00EG 40Ew 13
1:51
1:40 320 410 5:00
=T I oo R 0 = 350 640 750 090 Intensity Spectrum RT 1:45- 1:58 {11 scans} - Background Subtracted 1:05- 137
u » .. a B B LCMS_StdMix_ExternalCal_PosESI_1.dat: 2014 0417 09:36:47
j :

internal calibration standards were investigated with their respective mass Indomethacin composition determination.

resolution MS system such as TOF or qTOF. In this work, both external and Reserpine spectral accuracy for elemental
. . o, 1 . Gl 155115535 L 1E55'?17Ac7¢.atamiinoiphen[M+H:]‘+r
accuracy as well as the effectiveness of elemental composition ﬂ

/
313 Caffelne v i N Jos
WE % T A
. [ ﬁ‘ e H . i Bod .
determination . ¥ "
| 1ER H
. ; Intensity Spectrum RT 3:08 - 222 {12 scans} - Background Subtracted 1:05- 1.37
I 0 S O S Time(min:sec) LCMS_StdMic_ExtamalCal_PosES|_1 dab: 20140417 08:35:47 ;
ESI+
1:40 230 320 410 5.00 550 B:40 T.30 820 H +
DDDDD w1+ Caffeine [M+H]
Intensity Chromatogram 310.8 - 311.45
LCMS_Staix_ExternalCal_PosESI_1.datc 2014.04.17 09:36:47 O,/ UUUUU
ESI+ .
cie ++ Sulfadimetho PN
10ED O‘ ("‘ ‘T\ 0E0—T * T T T T T T T
P / N’/\‘\r\/ 200 300 400 500
SEQ |I Intensity Spectrum RT 4:39 - 454 {13 scans} - Background Subtracted 1:05- 1:37
HzN i LCMS_Stdhb_ExternalCal_PosESI_1.date 2014.04.17 09:36:47
: i E8l+ . o
I T a0 w1 Sulfadimethoxine [M+H]*
1:40 230 3:20 410 500 550 640 730 820 e
. 156,07
Itensity Cl’uromatogr_an'|_455-4.’:5..’ DDDDD
LCMS_Stdhix_ExfernalCal_PosES| 1.dab2014.04 17 09:36:47
ESI+
ols 547 i - b
Verapamil = e e e o0 e
40EG HaCO
| nsity ctrum RT 5:44 - 6:01 {14 scans} - Background Subtracted 1:05- 137
° ° J0EG I\ CMS_StdMix_ExternalCal_PosESI_1.dat: 2014.04.17 03:36:47
[} [ ] ESI+ .
I e s30 Verapamil [M+H]*
— — e S T 1858
1:40 230 320 410 A:00 540 B:40 ‘&8
nsity I"".‘-:'-Zu',ff:i:”-?',3:_‘ BOGTE  GD0ER
0E T T T = T T
400 500 600

Calibration Standard - Calibration Standard - Calibration Standard - (1H, TH, Calibration Standard - Calibration Standard - Calibration Standard - (1H, TH, i f = onsves s R |
Calibration Standard - Hexamethoxyphosphazene m/z322.05  Hexakis(2,2-Difluoroethoxy)Phosphazene 3H-Tetrafluoropropoxy)Phosphazene Calibration Standard - Hexamethoxyphosphazene m/z322.05  Hexakis(2,2-Difluoroethoxy)Phosphazene 3H-Tetrafluoropropoxy)Phosphazene I | W % eeepnel ]J ﬁ
Betaine m/z 118.09 C.H,_NO, C.H, N,O.pP m/z622.03 C_H F_N.,OP m/z922.01 C, H.F. N.OP Betaine m/z 118.09 C.H_NO, C.H.,N,O,P. m/z622.03 C_H F _N.OP. m/z922.01 C_H F N.OP A

19 376 3 1912 376 3 1924 36 3

DDDDD

=

QEID ' 3[‘|[| '
1 9 24 3 6 3 e f\ ’r'ﬂ"N"ﬂ""" AW R e Te rfe na dl ne Intensily  SPECTUM T 7:28 - 743413 seans)- Background Subtracted 1:05 - 1137
40ES Lok : : LCMS_StoMix_ExtermalC: £S5 dats 201 4.04.17 09:36:47
S T e = " \ o = : = : R . ) Hig T e or Egl+ - .
- Average of Scans 2 thru 234 {0.04 to 4.59) - FACMS\Cemot\ASMS 201422014_4 17 Cemo‘Agilent_Tune_Infusion_PosESI_1.datx Average of Scans 2 thru 234 (0.04 to 4.99) - FACMS Cemo'\ASMS 2014°2014_4_17_Cemo“\Agilent_Tune_Infusion_PosESI_1.datx Average of Scans 2 thru 234 (0.04 to 4.39) - FACMS\Cemo\ASMS 2014'2014_4_17_Cemo“Agilent_Tune_Infusion_PosES|_1.datx Average of Scans 2 thru 234 (0.04 to 4.99) - FACMS'\Cemao*ASMS 2014'2014_4_17_Cemo“Agilent_Tune_Infusion_PosESI_1.datx Awerage of Scans 4thru 561 (0.08to 11.597) - FACMS\Cemo®ASMS 2014%2014_4_17_Cemo\LCMS_StdMix_IntemalCal_PosESI_1.datx Average of Scans 4 thru 561 {0.08to 11.97) - FACMS'\Cemo*ASMS 201442014_4_17_Cemo’LCMS_StdMix_IntemalCal_PosES|_1.datc Average of Scans 4thru 561 (0.08to 11.97) - FACMS\Cema®\ASMS 20142014 _4_17_Cemo\LCM5_StdMix_IntemalCal_PosESI_1.datc Average of Scans 4 thu 561 (0.08to 11.97) - FACM5\Cemo ASMS 2014°2074_4_17 Cemo'LCMS_StdMex_IrtemalCal_PosESI_1.dabe - Yi‘\ - e 47335 Te rfe na d ne [M+H ]+
= 3000000005 E 220000000+ 151}1}1}1}4}1}1}—; C 500000000 - F 20E9 (\ '.\ |
1000000000 L 400000000-F [ F 150000000 = E T e
E o C 2000000001 90000000 - L 450000000 ——————— > Timelminse g I
F 800000000+ F F - C 1:40 2:30 3:20 210 00 550 B:40 7:30 8:20 f'
5000000001 120000000 r £ OE0—+— T T T e
£ - 20000000 400000000 Chromatogram 374.9 - 380 5 200 300
3000000005 700000000 C F Intensity AT a1 1 17 093647 ] cl
E E 160000000+ - o E Egr"f—ddm'x—b{‘” el it Sel el AR e Intengity  SPECTUM R £:30- §:36 (6 stans)- Backyround Subtiacted 1:05-1:37
_E o F 0000000 350000000 — s N a:33 . \Egrﬂ;‘}_SwM\x_EﬂEma\Ca\_FDSES\J.E.Iab: 2014.04.17 09:36:47
700000000 600000000 £ e : ﬂ Indomethacin s
E C 60000000-F ey 46 0 o484 . A @ sy | e ~o {
& GRS = 5000000002 = 120000000 = " 200EE Ohl }II‘
[= - = = = - = - = -
2 500000000F 2 g L 3 30000000+ 3 250000000+ 100EG o) f \
g ° 400000000-F 100000000 B - , e Time(rmin'sec)
5 I 40000000 200000000 1:40 230 320 410 500 550 B:40 7:30 8:20
E 300000000-F F E
300000000-F E 30000000-F 150000000-F
200000000 & 200000000 40000000-F 20000000-F 100000000 -5 T =
= F = I =] =1 = 2
E 2 o =) E - Z o F F = = 2o o = 2 = ] F =] 2 o
1000000005 2 = 8 B 100000000 & S S g 20000000 10000000 e z 23 z 50000000-F - 8 = = - = 5 =
E = = o o = 2 pe = 5 < = = - 3 = 5 C - S
= el T e I C £ = B = TdE 0k CT & & 8 & D: “T =2 ©w ‘|||||||I|||||||||I||||I||||Il|||I|||||Il|||I||||I||||I||1|I||||I||
e A o B s o e T e e B M e D_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I b i s | T T T I T ! ! I I I e e S B L B B et LS B B W e et s s s s e 5 s 9210 9215 9220 9225 923.0 9235 924.0 9245 925.0 9255 926.0 9265 927.0
ih0 g5 g as  gn fi9s o0 05 pin pis o s fa 20 a5 G20 355 20 9255 140 GM5 b0 s w0 s e 140 75 {180 {85 {90 {95  pon P05 Pi0 | pi5 jpn | s pap : _ : _ Din s a0 s e we T 6210 6215 620 625 630 635 640 645 650 655 660 6265 6270 m/z
m/z m/z /s
m/z e mis RT Window Hame Net Formula Mono Mass| Closest AM {mDa) | AM {ppm) | Spectral RMSE
RT Window Hame Het Formula Mono Ma: C50 t AM (mDa) | AM (ppm) SDF-CT al | RMSE RT Window Name Net Formula Mono Mass| Closest | AM (mDa) | AM (ppm) | Spectral | RMSE RT Window Hame Het Formula Mono Mass| Closest | AM(mDa) | AM (ppm) | Spectral | RMSE RT Window Hame et Formula Mono Ma: Closest | AM (mbDa) | AM (ppm) | Spectral | RMSE RT Window Hame Net Formula Mono Mass| Closest | AM (mDa) | AM (ppm) | Spectral | RMSE RT Window Hame Het Formula Mono Mass| Closest | AM (mDa) | AM (ppm) | Spectral | RMSE RT Window Hame Het Formula Mono Mass| Closest | AM (mDa) | AM (ppm) | Spectral | RMSE Centroid Accuracy
Centroid Accuracy Centroid Accuracy Centroid Accuracy Centroid Accuracy Centroid Accuracy Centroid Accuracy 1 0: Scans 4-561 C5H12NO2|  118.0868| 118.0900 3.1617 263 956 |874638.42
1 o R R _m‘ﬂ. 1 0: Scans 2-234 CSH12ND2|  118.0888| 118.0889 | 21081 991 1,825054.41 1 0: Scans 2-234 CoH12NOZ | 118.0868| 112.0889| 21081 17.8 991 1,625,054.41 1 0: Scans 2-234 CSH12NOZ| 118.0868| 118.0869| 2.1081 17.9 991 1,825,054.41 [l G Scansd4ser] [ c5HIoNO2|  118.0863] 1180900 31617 | 268 | 056 57463842 1 0: Scans 4-551 CsH12N0Z | 118.0868| 118.0800| 3. 1617 956 87463842 1 0: Scans 4-561 C5H12NO2| 118.0868| 118.0300 31617 263 956 87463842 2 0: Scans 4-561 CBH19N306P3 | 3220487 | 3220538 52142 162 99.3  [270,046.93
2 0: Scans 2-234 CBH1SN3OBP3 | 3220487 | 3220537 49681 15.4 098 46924225 2 0: Scans 2-234 CBH19N306P3 322.0487 | 322.0537| 4.9681 15.4 953 |489, 242 25 2 0: Scans 2-234 C6H13N3O6P3 | 3220487 | 3220537 | 49681 15 4 998 46924235 2 0: Scans £-561 CBH1SNIOBP3 | 3220487 | 3220539 52142 162 993 |270,046.93 e : 2 0: Scans 4-561 C6H1GN306P3| 3220487 3220533| 52142 162 993 |270,046.93 3 0: Scans 4-561 C12H19F12N306P3 6220295 6220302 06987 987  1,604,331.32
2 mm - 2 0: Scans 4-561 CEH19N30EP3 3220539 270,046 93 cans
3 0: Scans 2234 C12H1SFI2N306P3| 622.0205| 622.0301| 06411 10 995 [561,278.79 z & EoaEe T eram e 995 56127879 3 0: Scans 2-234 IEII--I!- 3 0: Scans 2-234 C12H1SF12N306P3 | 622.0295|  622.0301 0.6411 99.5  |561,278.79 3 0: Scans 4.561 C12H1SFI2N306P3|  622.0205 | 622.0302| 06997 1.1 987 [1,604,331.32 3 0: Scans 4-561 CIZHIOFIZN306P3 | 6220295| 6220302 08987 987 1,604,331.32 3 -I- 4 m
4 0: Scans 2-234 C1BH19F24N306P3 | 9220103| 9220108 04795 05 991 42473065 c s SmmaTE crrmiEns| st e u 5 091 42473065 4 0: Scans 2-234 C18H1SF24N306P3 | 9220103 922.0108| 04796 001 |424730.65 4 EEI- 1 0: Scans 4-561 C1BH19F24N306P3 | 9220103 | 922.0107 | 0.4485 0.5 994  |34222739 1 U: Scans 4561 C18H19F24N306P3 | 922.0103|  9220107| 04485 05 994 |34222739 4

o Compound External Calibration (mDa) Internal Calibration (mDa)

Acetaminophen - Caffeine - Sulfadimethoxine - Verapamil - Acetaminophen - Caffeine - Sulfadimethoxine - Verapamil - . —— o e -
C,H,,NO, [M+H]" m/z 152 CH..N,O, [M+H]* m/z 195 C.,H..N,O,S [M+H]* m/z311 C_H.,N.O, [M+H]* m/z 455 CH. NO, [M+H]* m/z 152 CH. N,O, [M+H]* m/z 195 C_H.N,O,S [M+H]* m/z311 C_H.N.O. [M+H]* m/z 455 cetaminophen 9. 1.

15 4 4 27 39 2 4 15 4 4 27 39 24

.
Background Comected Average of Scans 78 thru 93 (1.66t0 1.58) 250000000 Average of Scans 143 thru 158 (3.05t0 3.37) Average of Scans 214 thru 230 (4 56 to 4.51) Average of Scans 265 thru 281 (5.65t0 5.59) Average of Scans 77 thru 94 (1.64 to 2.00) Average of Scans 148thru 163 (3.1510 3.47) Average of Scans 218 thru 234 (4.65to0 4.99) Average of Scans 267 thru 286 (5.70to £.10) C a I I e I n e = 2 1 . 3 0 -7 o 1 O
= [=3
- = 0 .
I i g = L - 14000000 5 65000000 8 2500000004 z 1400000000 e
L =1 = = B o r ] =4 = ] . .
: : = _ oot : ﬂ s ~ Sulfadimeth 11.20 7.00
: : : : ; : : - _ : I g ulfadimethoxine : .
B N 200000000 C 5 12000000 - 55000000+ 300000000 C
25000000 - 300000000 LACOCOONON] o Background/interfering m/z 151 E -
§ r - Formula Mono |Mass Error| Mass E Spectral E L 1000000000 V '| 55 28 15 28
C E 1200000000 100000004 Isotope (mDa) (PPM) | Accuracy 45000000 Formula Mono |Mass Error| Mass Error| Spectral 250000000+ rRp— Mono |Mass Error Mass Error] & — = e ra p a l I I I . .
B 250000000 E e T 1. 12 | = Isot Da PPM Al E pect - Formula Mono |Mass Error|Mass Error| Spectral
20000000 C 1500000004 Formula Mono | Mass Error Mass Error| Spectral L Formula |5':_::o Ma;::nir,ror Ma;::)'lar;or :{;pce:r‘tral - ST Mono |Mass Error|Mass Error] Spectral E ] C3H10NO2 | 152.0712 1.8464 121417 | 97.6387 40000000-E S 1:5 E(:BDB; _I?mmi _;B 35;3 9&::::;3’ Isotope (mba) (PEM) | Accuracy [ ot s e
Formula Mono |Mass Error|Mass Error, Spectral Isotope (mDa) (PPM) | Accuracy coaaoas | 311 ualzi 12000 | 35009 9919;3' 1000000000 1 Isotope | (mDa) (PPM) | Accuracy = E - E : : : : s C12H15N404S | 311.0814 | 59993 | 224995 | 99.2277 ., 800000000+ C27H3SNZOZ | 4552910 | 152828 | 33.5881 | 97.6179 .
= o Isotope (mDa) (PPM) | Accuracy Z CETINGOZ | 1950852 | -21.2994 | -109.1663 | 987580 £ 200000000 : : : : = B IR GSIMG . BIMIE L TN B EREER z r = £ E L R e Se r I n e 2 6 8 1 - 14 79
2 15000000+ CBH10NOZ | 152.0712 -9.3464 -61.4571 97.7957 = = - 8 20000000 = o B p . .
E C 150000000 -
TOTTEIILY 150000000 25000000 i .
" S : i Terfenad 42.05 8.75
100000001 - 20000000 L errenadine . .
100000000 E 150000004 100003000+ e
E =
1 DODDDNDEE s st cophson ey =1 = Te] NG @ Sl - o .
st g : = D S s e 8 & g sooo00 e 2 = g s Indometh * 54.06 13.61
g B B s = = B Pl e s st 2 88 3e8 83 §88 5 200000000 g8 ¢ cmlis - - £ g = z 5 & s 5 | s : 5 £8 8 naometnacin . -
=] =t T3] =] ] o = I 3 ~ ~ m o o0 [is] i Ty i =B S 8 &§ &5 & S B =N 2 S @ Shalatia el e e n s e e I I . $ | e L G v aeamd . v e 0 R P00 BB e e el s M e L @ =] =1 S el = T R & = =] =) 5 Rl = i I
= = = = 2 b3 frs] w5 & o o = ﬂ ; = = g = B = @ g 9 = o = i3 ™ o5 od = o g = g o o Dl 2 2B = = o e I e e o T =] 5= SR
i = = = = = = -2 = - = = B0 inb e O 8 & C & HERBE hEhE P BB 2] I = 2 L th i ' I ' I I 0 m B® 8 ) = = & Binih = b T ] I [ I 1 |“:r 1 ]
2 - e i 0 | | ] |
B | e | | | 0 e | . | L | — L (B! { | ] ] I ] e | ] | | 142 144 146 148 150 152 154 156 158 160 162 164 L o b 200 o =10 | = : | ! = | =] : | | = 435 440 445 470 475
140 145 150 155 160 165 188 190 295 300 305 310 315 320 325 330 440 445 450 455 460 465 470 475 7 302 34 306 308 310 . N2 314 316 38 320
m/z /i m/z m/z

Reserpine - Terfenadine - Indomethacin - Reserpine - Terfenadine - Indomethacin - CO N CI us | on
C, H, N.O, IM+H]* m/z 609 C_H,NO, [M+HI* m/z 472 C,.H,.CINO,Na [M+Na]* m/z 380 C, H, N.O, IM+H]* m/z 609 C_H,NO. [M+H]* m/z 472 C,.H. CINO, [M+HI* m/z 358

33 41 32" 42 33" 41 32 42

Average of Scans 399thru 410(8.51to 8.75)

L] L] L] L] L] L]
Average of Scans 298 thru 312 (5.36 to 6.66) Average of Scans 345 thru 361 (7.36to 7.70) Average of Scans 394 thru 406 (8.41to 8.66) Average of Scans 238thu 316 (5.36t0 6.74) Average of Scans 348 thu 369 (7.4310 7.87) 12000000 = ; WI t h t h e n Ove I I n St r u m e nt I I n e S h a pe Ca I I b ratl O n tec h n O I Ogy e m bed d ed I n
650000000 1400000000 -+ C = E =]
E -+ - Lo 160000001 [Tel r = L & 000000 F =
600000000+ % § r 5 r = 1400000000 % b E z N
= [ =1 300000000 o L - 2]
o 1 R ] T - I 1 R the MassWorks software, the expression compact mass spectrometer can
500000000 C L r i T m_i /
E 1000000000+ 12000000-F 2500000001 E
450000000 B r Formula Mono |Mass Error Mass Error|  Spectral - L F ° o °
E Formula Mono |Mass Error|Mass Error| Spectral Isotope (mDa) (PPM) Accuracy C Formula Mono |Mass Error Mass Error|  Spectral 10000000001 Formmila Mono |Mass Error| Mass Error| Spectral 5000000 -— FI I::::;:e Ma::nir;or Ma:::;i‘r,ror :{f::::;
400000000 -= Formula Mono |Mass Error|Mass Error| Spectral L Isotope | (mDa) (PPM) | Accuracy C19H16NOACINa | 380.0666 | 54.0554 | 1422463 | 97.6446 F Zrfre || (@0 JEGNITES EScriscy Isotope | (mDa) (PPM) | Accuracy E
E Isotope | (mDa) (PPM) | Accuracy 200000000 CI2HIZND2 | 4723216 | 420546 | 890450 | 97 2491 10000000 - 200000000 C33H41N209 | 6092812 | 147941 | 242806 | 98.3759 ol Sl = | e F C1SH17NO4CI| 358.0848 | 136107 | 38.0113 | 96.0023
= 350000000-F C33H41N209 | 609.2812 | 26.8059 | 43.9979 | 97.9887 k] = » B - C £ 8000000004 = E
c i c c = 3J -
2 300000000 - 3 5000000 3 F g £ 141 M M
? oo somormoo : oo composition determination O unknown compounds Or Tor compound
250000000-F r &= AE
L sooooo0L- &2
200000000+ 400000000 L 100000000 . . oo . . . . . o _ o
L L - 400000000
0000 : somom | : confirmation. While the utilization of internal calibration requires additiona
100000000 2 20000000012 50000000--
0 R B B <8 ' experimental setup, It does provide better mass accuracy to help minimize
e | | | e - | R ot R e e | | | | | | e e - ' | . ' | | d
595 600 605 610 615 620 455 460 465 470 ; 475 480 485 450 376 3 378 379 380 R 382 383 384 385 602 604 616 618 620 460 465 470 475 430 485 430 b 350 3bb 360 365 370 375
/: m/z m/z m/z m/z

false positives when compared to external calibrations.





