Supporting Information:
Multivariate Statistical Approaches for the Characterization of Dissolved Organic Matter

Analyzed by Ultrahigh Resolution Mass Spectrometry

Rachel L. Sleighter'*, Zhanfei Liu', Jianhong Xue?, and Patrick G. Hatcher'

! Department of Chemistry and Biochemistry, Old Dominion University, Norfolk, VA 23529

? Department of Biological Sciences, Virginia Institute of Marine Sciences, Gloucester Point, VA 23062

Contact Author:
#Rachel L. Sleighter, Department of Chemistry and Biochemistry, Old Dominion University,
4402 Elkhorn Ave., Norfolk, VA 23529

757-683-5643 (office), 757-683-5310 (fax), rsleight @odu.edu

Corresponding Author:

“Patrick G. Hatcher, Department of Chemistry and Biochemistry, Old Dominion University,
4402 Elkhorn Ave., Norfolk, VA 23529

757-683-6537 (office), 757-683-5310 (fax), phatcher @odu.edu

Experimental, 4 Figures, 4 Tables, 25 pages total

S1



1. Experimental
1.1. Samples and Preparation

Atlantic white cedar (Chamaecyparis thyoides), which has been biodegraded by brown-
rot fungi, was collected from the Dismal Swamp. Because brown-rot fungi attack cellulosic
components, this sample is enriched in lignin, as shown by its cross polarization magic angle
spinning solid state C nuclear magnetic resonance spectrum (/). Approximately 20 g of the
ground (by mortar and pestle) biodegraded wood was extracted with 1 L of ultrapure water,
shaken for 24 hr, and then 0.1 micron filtered.

The water from the transect samples was filtered through a 0.1 micron Whatman Polycap
cartridge filter, while the cruise samples were filtered through double-stacked 0.7 micron
precombusted glass fiber filters. DOC concentrations were determined afterwards on an Aurora
1030W total organic carbon (TOC) analyzer (wet oxidation) or a Shimadzu TOC-V cpy analyzer
(high temperature combustion). Dissolved inorganic carbon (DIC) was removed prior to DOC
analysis by acidifying samples to a pH of 2.

For the C,g extraction, disks were activated using LC-MS grade methanol (Fisher
Scientific), and each water sample was acidified with HCl to a pH of 2 before passing through
the disk. The amount of sample passed through each C,;g disk depended on the ambient
concentration of DOC. Approximately 0.2 L of DS water and the WE, 0.5 L of GB and TP
water, 1 L of CBB water and OSC water, and 2-6 L of water collected from Sta. 0-15 was
extracted. The adsorbed DOC was rinsed with LC-MS grade water to remove residual salts
before eluting off the disk with 10-20 mL of LC-MS grade methanol. Because C,g extractions
are routine for desalting, the extraction efficiencies of these samples were not measured. It is

expected that for fresh water samples, approximately 50-60% of the DOC is recovered, while 30-
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40% of the DOC is recovered for estuarine samples (salinity less than 25) and 20-30% of the
DOC is recovered for marine samples (salinity greater than 25) (2-3).

The electrodialysis (ED) desalting technique uses a small volume (1.5 mL of sample) ED
unit (ElectroPrep Dialysis Tank, Harvard Apparatus, Holliston, MA), where salts are removed
from the sample during their movement through an electric field (200 V) through membranes
(cellulose acetate, 500 Da MWCO) that separate the sample from an ultrapure water bath. Water
samples were desalted by this method at their ambient concentration and pH (except for the DS
water, which was diluted by 4). For samples with low DOC concentrations, the ED procedure
was performed multiple times. About 1.5 mL of DS water, 3 mL of GB and TP water, 4.5 mL of
CBB water, and 7.5 mL of OSC water were initially desalted with ED. Afterwards, the samples
were concentrated by a rotary evaporator to 1.5 mL, and a final desalting was performed with the
ED unit.

Prior to mass spectral analysis, all C;s extracted samples in methanol were diluted by 2
with LC-MS grade water, while the DS-whole water (DS-WW) and WE-whole water (WE-
WW), each without C,g extraction, were diluted by 2 with LC-MS grade methanol, to give a final
sample composition of 1:1 (v/v) water: methanol. The 5 samples prepared by ED were diluted
by 25% with LC-MS grade methanol, giving a final sample composition of 3:1 (v/v) water:
methanol. To increase the ionization efficiency, ammonium hydroxide was added immediately

prior to electrospray (ESI), bringing the pH to 8.

1.2. Instrumentation
Samples were introduced into the ESI source by a syringe pump at an infusion rate of 120

pL/hr. The DS-WW, WE-WW, and C;3 extracted samples all have the highest DOC
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concentrations, so ions were accumulated in a hexapole for 1.0 sec before being transferred to
the ICR cell. Exactly 200 transients, collected with a 4 MWord time domain, were added. The
samples prepared by ED have lower DOC concentrations, so a longer ion accumulation time of
3.0 sec was used and 300 transients were added. For all analyses, the summed free induction
decay signal was zero-filled once and sine-bell apodized prior to fast Fourier transformation and
magnitude calculation using the Bruker Daltonics Data Analysis software.

Approximately 84%-99% of all m/z values in each spectrum were assigned a unique
molecular formula (Table S2). The total number of formulas assigned to each spectrum ranged
from 1200-3000 (excluding formulas of the Be isotopes), generally with the low end associating
with marine samples and the high end referring to terrestrial samples (Table S2). Average
resolving powers of the broadband mass spectra are greater than 400,000, with individual peaks

at the center of the m/z range at 401 having resolving powers generally exceeding 600,000.

1.3. Statistical Analysis

Hierarchal cluster analysis HCA begins by seeking out the first two samples that have the
largest mutual correlations in a data matrix, and the correlations of these two samples with the
rest of samples are averaged to form a new correlation matrix, from which another two samples
will be sought out with the largest correlation coefficient. This procedure is repeated until a
single correlation coefficient remains in the matrix. Principal component analysis (PCA), which
assumes a linear relationship, can sort out a pattern of variables among the samples, whereas
non-metric multi-dimensional scaling (NMS) focuses on the similarity among samples but loses

relational information about the variables (4). One of the main advantages of PCA and the PCA
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biplot is that the variables that are responsible for the grouping of the samples can be established,
unlike NMS ordination plots that do not provide information on the variables (4).
From the molecular formula assignments, the magnitude-averaged calculations for each
sample can be determined by the following equations:
(O/C)y = Z(0/C,*M,)
(H/C)y = Z(H/C,*M,)
DBE = 12*(2#C + #N + #P - #H + 2)
(DBE)y, = Z(DBE*M,)
(DBE/C)y, = X(DBE/C,*M,)
(DBE/O)y, = Z(DBE/O,*M,)
(CH#)y = Z(#HC,*My)
where ‘w’ signifies a magnitude-weighted calculation, ‘n’ signifies that the parameter is
calculated for each assigned formula, # represents the number of the specified atoms in the

formula, and ‘M’ is the relative magnitude of each peak.
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Figure S1: Image showing the sampling locations. Red points indicate the transect of the lower
Chesapeake Bay, and yellow points indicate the samples collected during a cruise of the N.
Atlantic Ocean. Abbreviations are shown in Table S1. Image provided, with permission, from

Google Earth™ mapping service.
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Figure S2: van Krevelen diagrams of the 5 Chesapeake Bay transect samples desalted by

electrodialysis, a) Dismal Swamp, b) Great Bridge, ¢c) Town Point, d) Chesapeake Bay Bridge,
and e) Offshore Coastal. The blue circle indicates compounds in the tannin region of the
diagram (high O/C, low H/C), while the green circle indicates compounds in the carbohydrate
region of the diagram (high O/C, high H/C).
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Figure S3: Dendrogram from the cluster analysis using the presence/absence of the selected

2143 formulas in the 500 most abundant peaks in each sample.
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Figure S4: Plot showing the percentage of variance explained by each additional principal

component. The table in the inset gives exact percentages for each PC.
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Table S1: Physical and chemical properties measured for the water samples.

Site Tem(lzfg?ture pH Salinity (ngcc)a
Wood Extract (WE) --P 5.0 0 89.42 +1.13
Dismal Swamp (DS) 25 32 0 92.74 +1.18
Great Bridge (GB) 29 7.6 18 7.45+0.13
Town Point (TP) 29 7.7 24 3.34 +0.09
Chesapeake Bay Bridge (CBB) 28 7.9 30 2.15+0.08
Offshore Coastal (OSC) 26 8.1 35 1.18 + 0.04
Sta. 0 15 7.9 31 1.19 +0.16

Sta. 1 17 8.1 30 1.60 + 0.21

Sta. 2 15 8.0 24 2.07 +0.20

Sta. 3 15 8.0 24 1.42 +0.08

Sta. 4 16 8.0 26 1.70 + 0.26

Sta. 5 18 8.1 31 1.84 +0.24

Sta. 6 18 8.1 31 1.37 +0.33

Sta. 8 18 8.1 31 1.74 + 0.18

Sta. 9 19 8.1 32 1.08 + 0.22

Sta. 10 19 8.1 33 1.38 + 0.07

Sta. 11 22 8.1 34 2.02 +0.06

Sta. 12- 2 m 21 8.1 35 0.97 +0.18
Sta. 12- 40 m 19 8.1 35 1.43+0.13
Sta. 12- 200 m 10 8.1 35 2.19 +0.27
Sta. 12- 350 m 7 8.1 35 0.68 +0.16
Sta. 13-2 m 19 8.1 33 1.06 +0.19
Sta. 13- 30 m 21 8.1 35 1.00 + 0.10
Sta. 13- 401 m 7 8.1 35 0.42 +0.03
Sta. 14 18 8.1 34 1.41 +0.21

Sta. 15 17 8.1 32 1.01 +0.07

 Error is the standard deviation of three measurements.

® The wood was extracted in water at room temperature.
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Table S2: The number of peaks, number of assigned molecular formulas, and the percentage of

peaks assigned a molecular formula for each sample.

Sample N}lmber of Peaks Pergentage of Peaks

Assigned a Formula * Assigned a Formula
DS-WW, t=0 2517 92%
DS-WW, t=0 2619 92%
DS-WW, t=0 2581 92%
DS-WW, t=12d 2403 95%
DS-WW, t=22 d 2310 90%
DS-WW, t=31d 2462 94%
WE-WW 2300 86%
WE-Cj3 3028 88%
DS-Cis 2901 94%
GB-Ci3 1563 84%
TP-C 3 1291 92%
CBB-Cj3 1935 96%
OSC-Cy3 1480 85%
DS-ED 2911 99%
GB-ED 2027 76%
TP-ED 2868 99%
CBB-ED 2196 99%
OSC-ED 1256 85%
Sta 0 1700 93%
Sta 1 1636 95%
Sta 2 2091 99%
Sta 3 1506 94%
Sta 4 1260 98%
Sta 5 1695 96%
Sta 6 1853 98%
Sta 8 1723 95%
Sta 9 1711 97%
Sta 10 1257 93%
Sta 11 1525 95%
Sta 12, 2m 1409 93%
Sta 12, 40m 1586 98%
Sta 12, 200m 1495 99%
Sta 12, 350m 1251 92%
Sta 13, 2m 1205 91%
Sta 13, 30m 1201 92%
Sta 13, 401m 1225 96%
Sta 14 1680 95%
Sta 15 1467 93%
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* Excludes contributions from "*C isotopes
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Table S3: Values of the bulk parameters used for HCA and PCA, before normalization. WW,

Cis, and ED each indicate that the sample was analyzed as whole water, a C;g extract, or after
desalting by electrodialysis, respectively. All cruise station samples were C;g extracted. The

plots shown in Figure 1 were based on these parameters.

Sample O/C, H/C, DBE, DBE/C,, DBE/O, C#,
DS-WW, t=0 0.33 1.20 9.28 0.45 1.49 20.15
DS-WW, t=0 0.33 1.23 9.10 0.44 1.47 20.17
DS-WW, t=0 0.33 1.21 9.28 0.45 1.47 20.17

DS-WW,t=12d 0.33 1.19 9.15 0.46 1.52 19.55
DS-WW, t=22d 0.34 1.17 9.31 0.47 1.50 19.53
DS-WW,t=31d 0.33 1.20 9.08 0.46 1.46 19.43

WE-WW 0.41 1.21 8.50 0.45 1.19 18.65

WE-Cj3 0.29 1.19 9.35 0.46 1.75 20.02

DS-Cys 0.32 1.18 10.22 0.46 1.60 22.48

GB-Cy3 0.34 1.30 8.43 0.40 1.20 21.03

TP-Cg 0.34 1.38 8.19 0.36 1.16 21.52

CBB-Cy3 0.33 1.40 7.94 0.35 1.13 22.97
OSC-Cys 0.34 1.41 7.60 0.34 1.03 21.98

DS-ED 0.48 1.10 10.60 0.50 1.14 21.22

GB-ED 0.48 1.21 10.11 0.50 0.91 20.45

TP-ED 0.43 1.46 6.71 0.33 0.83 20.06

CBB-ED 0.40 1.58 5.93 0.30 0.77 25.05
OSC-ED 0.40 1.61 5.10 0.26 0.75 19.10
Sta 0 0.27 1.50 6.62 0.30 1.22 21.83

Sta 1 0.28 1.46 7.05 0.32 1.29 22.22

Sta 2 0.26 1.45 6.76 0.33 1.48 20.60

Sta 3 0.29 1.44 7.46 0.33 1.32 22.40

Sta 4 0.28 1.45 6.77 0.33 1.22 20.80

Sta 5 0.27 1.46 6.74 0.32 1.37 20.49

Sta 6 0.24 1.50 6.27 0.30 1.45 20.26

Sta 8 0.27 1.43 7.63 0.33 1.48 22.76

Sta 9 0.26 1.46 6.74 0.32 1.43 20.76

Sta 10 0.29 1.46 6.94 0.32 1.17 21.44
Sta 11 0.30 1.44 7.56 0.33 1.21 22.99
Sta 12, 2m 0.30 1.43 7.76 0.33 1.26 23.12
Sta 12, 40m 0.30 1.45 7.45 0.32 1.21 22.76
Sta 12, 200m 0.33 1.41 8.00 0.34 1.16 23.00
Sta 12, 350m 0.32 1.42 7.99 0.33 1.26 23.67
Sta 13, 2m 0.31 1.44 6.97 0.33 1.14 21.10
Sta 13, 30m 0.31 1.45 6.89 0.32 1.11 21.17
Sta 13, 401m 0.31 1.45 7.06 0.33 1.08 21.40
Sta 14 0.29 1.43 7.65 0.33 1.31 22.93
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Sta 15 0.29 1.44 7.57 0.33 1.30 22.84
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Table S4: Molecular formulas in the areas of the van Krevelen diagram shown in Figure 4. All

formulas are of singly charged negative ions.

Area 1l Area 2 Area 3

m/z Formula m/z Formula m/z Formula
297.152989 Ci6Hy505S, 247.173724 C3H,,0,S, 309.170747 C7H,505
309.101347 C,H,,0:S, 279.127168 C,Hp05S, 321.170747 C1gHp505
327.163554 C7H,,04S, 281.142818 CoH,505S, 321.207133 C9H904
341.179204 CisH2904S, 283.137339 Ci5H»305S, 323.186398 CisH»,05
345.155491 Cy6H50g 285.207133 Ci6Hp90,4 325.165662 C17H»50¢
359.134756 C16H2309 295.137339 C16Hp305S, 325.202048 C1gHp905
365.163948 Ci6H2007S, 299.222783 C7H;3,0,4 333.170747 C9H,505
371.218760 CsH31N,04 313.096262 Cy1H,,08S, 335.150012 CigH2306
373.114020 C16H21019 339.163554 C3H»,04S, 335.186398 C19H»;05
373.150406 C17H509 341.108935 C,H,014 335.222783 CyoH3,04
383.134756 Ci3H»309 341.306119 C,Hy0; 337.165662 CsH»506
385.150406 Ci3H,509 343.139841 Ci6H230g 337.202048 C19H2905
387.129671 C17H3049 347.134756 Cy5Hp309 337.238433 CyoH3304
387.166056 C13H»709 353.179204 C19Hp04S, 339.181312 C1gH»70¢
395.134756 C19H»309 355.088200 C,H1901, 339.217698 CyoH3,05
397.150406 Ci9H,509 355.139841 C17H;04 341.196962 CgH2906
399.129671 C1gH»3049 355.158468 Ci3H»,05S, 347.150012 C19Hp30¢
399.166056 C19H»709 355.285383 Cy1H300,4 347.186398 CyoHy705
401.108935 Cy7H,,04; 357.103850 C,H;,,01, 347.222783 C,1H;,04
401.145321 CsH,50 357.137733 C17H»506S, 349.165662 C1oH»50¢
401.181706 C19H909 359.207527 C3H3,07 349.202048 CyoHp905
403.160971 CsH»7049 361.150406 Ci6Hp509 349.238433 C,H3504
407.134756 CyoH»309 369.301033 C»Hy4,04 351.181312 C1oH»;,0¢
409.150406 CyH,509 371.153383 Ci3H»7,06S, 353.160577 CisHy507
411.129671 C19Hp3049 375.166056 C7H»709 353.196962 C19Hp90¢
411.166056 CyH2709 377.145321 C16H25019 355.176227 Cy3H»,0,
413.145321 C9H,501 379.114689 C,7H9N,Og 355.212612 C1oH3,0¢
415.124585 CisH2;04; 380.138461 C5HN; 055, 361.165662 CyoH2506
415.137472 Cy5Hp301,P, 393.176621 C17H29019 361.202048 C,1Hp905
415.160971 C19H»7049 396.142892 Cy5HpN;OgP, 361.238433 CH3504
417.176621 C9H901 396.179277 Ci6H31N;OgP, 363.181312 CyoH27,06
417.213006 CyoH3309 397.135150 Ci5Hy501, 363.217698 C,1H;3,05
421.150406 C,1H509 399.142557 C5Hp01¢P, 365.196962 CroHp906
423.129671 CyoHp3019 401.075920 C3H,0105,4 365.233348 C,1H3305
425.145321 CyoH,501 403.197356 C9H3,09 367.176227 CoH,,0,
429.140235 C9H,501; 405.070455 C14HsN,OP 367.212612 Cy0H3,0¢
429.176621 CyoHp9019 405.176621 C1gH29019 369.191877 C19Hp07
431.155885 C1oHy,01y 407.192271 C3H3,049 373.202048 CHy05
431.192271 Cy0H3,099 408.169761 C7H;30N;OgS, 375.181312 C,1Hy,06
436.161305 C,1Hy6N; Oy 409.125254 Ci3H;1N,0y 375.217698 CxH3,05
437.145321 C,1Hp5049 409.171535 C17H901; 377.196962 C,1Hp90¢
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439.160971
441.140235
443.155885
443.192271
445.171535
449.145321
451.160971
453.140235
453.176621
455.155885
457.135150
457.171535
459.187185
459.223571
463.160971
465.140235
465.176621
467.155885
469.135150
469.171535
471.150800
471.187185
473.202835
477.176621
479.155885
481.171535
483.150800
483.187185
485.166450
485.202835
487.218486
493.171535
495.150800
495.187185
497.166450
497.202835
499.182100
499.218486
505.171535
507.187185
509.166450
511.182100
513.161365
513.197750
515.213400
521.166450
525.161365
525.197750

C21 H27O 10
CZUHZSOI 1
C20H27()l 1
C21 H3 1 O 10
C20H2901 1
CZZHZSO 10
C22H270 10
C21 H2501 1
C22H290 10
C21 H27Ol 1
CZUHZSO 12
C21 H290 11
C21 H3 1 O 11
C22H350 10
C23H270 10
C22H2501 1
C23H290 10
C22H27()l 1
C21 HZSO 12
C22H2901 1
C21 H27O 12
C22H3 1 Ol 1
C22H330 11
C24H290 10
C23H2701 1
C23H2901 1
C22H27() 12
C23H3 1 Ol 1
C22H290 12
C23H330 11
C23H350 11
C24H2901 1
C23H270 12
C24H3 1 Ol 1
C23H290 12
C24H3301 1
C23H3 1 O 12
C24H3501 1
C25H2901 1
C25H3 1 Ol 1
C24H290 12
C24H3 1 O 12
C23H290 13
C24H330 12
C24H350 12
CZSHZQO 12
C24H290 13
C25H330 12

410.194927
415.145715
419.192271
421.171535
423.187185
424.161305
426.189842
428.169106
429.373804
431.038486
431.140629
431.168772
431.228656
433.150406
433.207921
435.187185
436.201061
437.202835
437.363634
439.073812
439.193333
441.124979
443.301427
447.223571
449.148691
449.169821
449.202835
451.137472
452.205492
455.101741
457.203898
457.317077
461.042906
461.058162
461.202835
461.363634
463.218486
463.342898
464.205492
465.197750
465.394934
466.221142
467.159256
468.151134
470.151528
471.332727
473.163948
475.160971

Cy7H33N, 0P,
CisHy7013
CioH3,019
CigHa901,
CigH3,0y,

CaoHasN1Og

Cy7H33N,09P,

Ci6H31N,040P,
CioHu90,

Ci6H16012P)
CisHy:014
Ci6H3,01/P,
Cy1H3509
Cy2Hy509
CyoH33010
CioH3,0y,

CioH34N, 058,
CioH330y,
Cy7Hi904

Ci6H230105,
Ci7H31NO
CieHa5014
CyHi304
CyH;350:0
CioH29010S;
Ci6H330125,
CyoH330y,
CigHa3011P,
CioH3sN,OgP,
C0H23010S;
Ci7H33N0p,
Cy5Hus04
Ci4H2,0135,
CisH210105,
CyH330y,
CaoHu904
CyH350y,
Cy3H470s

CaoH3sN,OgP,
CyoH3301,
CyoHs304

CyH37N,09P,

CioH3,011S;
CyHaeN Oy
Ci7HN 044
CyHar04
Ca5Ha90S,
CyH570:9

377.233348
379.176227
379.212612
379.248998
381.191877
381.228262
383.207527
387.181312
387.217698
389.196962
389.233348
391.176227
391.212612
391.248998
393.191877
393.228262
395.207527
395.243912
397.223177
401.196962
401.233348
403.176227
403.212612
403.248998
405.191877
405.228262
405.264648
407.207527
407.243912
409.223177
409.259562
415.212612
415.248998
417.191877
417.228262
417.264648
419.207527
419.243912
419.280298
421.223177
421.259562
423.238827
429.191877
429.228262
429.264648
431.207527
431.243912
431.280298

CyH3305
CyoHy,05
C21H3106
CpH3505
CyH2907
C21H3306
CyoH3105
CH»06
Cp3H3,05
CyHy906
Cy3H3305
CyHy,05
CpH3,06
Cy3H3505
Cy1Hy05
CH3306
CyH30,
CyH3506
CyH330,
Cp3Hy906
C24H3305
CypHy,0,
Cy3H3106
C24H3505
CHy07
Cy3H3306
C24H37,05
CpH30,
Cp3H3506
CppH330,
Cy3H3706
C24H3,06
CysH3505
Cy3Hp05
C24H3306
CysH37,05
Cy3H307
C24H3506
CsH3905
Cp3H330,
C24H3706
Cy3H350,
Cr4H005
CysH3306
Cy6H3705
CpH305
CysH3506
C6H3905
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527.177015
527.213400
529.229050
535.182100
537.197750
539.177015
539.213400
553.192665
557.260350

C24H31013
C25H35012
C25H37012
C26H31012
C26H33012
C25H31013
C26H35012
C26H33013
C27H41()12

475.182100
475.218486
477.197750
477.358548
479.205157
479.213400
479.337813
480.200406
481.257193
482.216057
483.135544
483.190556
483.272843
485.151194
485.348378
487.302490
489.197750
491.213400
493.192665
493.196036
494.216057
495.200072
495.208315
496.195321
497.215722
497.252108
498.210971
499.364028
501.146108
503.213400
503.249786
505.159650
505.192665
505.257193
505.499005
507.205812
507.208315
507.272843
508.195321
508.231707
509.288493
510.210971
512.162093
513.247022
517.141023
517.229050
519.187185

CyH3012
CpH3501,
CyH33012
Ca9Hy9Os
C21H36010P;
CyH35012
CysHy705
CyoH35N,040P;
CyHypOoP;
CaoH37N;O4oP;
CisH»015
CyH3501:S;
CyHysOoP;
Ci5H29015
Cy7Hy07
C24Hy3NyOg
CpH33012
CpH35012
C21H33013
Ci5H37015S;
C21H37N;O4oP;
Cy1Hz6041P;
C21H35013
CyH3sN,04P;
CyHi304,P;
CpHypO40P;
CyoH37N,04P;
CysH5,07
Ci5H20016
Cy3H35012
C24H3001,
Ci5H33014S;
CpH33013
Cr4HypOoP;
C34Hg50,
Cy6H3505S,
CyH35013
C24HysOoP;
C21H3sN,044P;
CyH39N; 0P,
Cr4Hy600P;
CyH3/N; 0P,
Ci9H30N 015
CpHypp04Py
Ci5Hz017
Cp4H37012
Cy6H3101,

433.223177
433.259562
435.238827
435.275213
443.207527
443.243912
443.280298
445.223177
445.259562
445.295948
447.238827
447.275213
449.254477
449.290863
451.233742
451.270127
453.249392
457.223177
457.259562
457.295948
459.238827
459.275213
461.218092
461.254477
461.290863
463.233742
463.270127
463.306513
465.249392
471.275213
471.311598
473.254477
473.290863
475.233742
475.270127
475.306513
477.249392
477.285777
479.265042
479.301427
481.280692
485.254477
485.290863
485.327248
487.270127
489.249392
489.285777

Cp4H330,
CysH3706
Cp4H350,
CsH3906
CysH3,07
Cy6H3506
Cy7H3005
CysH3307
Cy6H3706
Cy7Hyi Os
CysH350,
C6H3906
CysH37,0,
Cy6Ha1 06
Cp4H3505
CysH300,
Cp4H37,05
Cy6H330,
Cy7H3706
CysHy Os
Cy6H350,
Cy7H3906
CysH3305
Cy6H3707
Cy7HyiO6
CysH3505
Cy6H3007
Cy7Hy306
CysH37,05
CysH3906
Ca9Hy305
Cy7H3,0,
CyHy1O6
Cy6H3505
Cy7H300,
CpHy306
Cy6H3705
CyHy Oy
Cy6H3905
Cy7Hy307
Cy6Hy1Og
CysH37,0,
Cy9Hy 06
C30Hys05
CysH300,
Cy7H37,05
CysHy Oy
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519.208315
519.244700
520.231707
521.187579
521.223965
521.252108
522.210971
522.247357
523.182100
523.203229
523.267758
524.226621
525.146108
525.283408
526.205886
527.141498
527.299058
531.244700
531.514655
533.223965
533.260350
533.530305
534.143940
535.239615
536.226621
536.263007
537.218879
537.247022
537.255265
538.242271
539.138260
539.262672
540.221536
541.278322
542.237186
543.281086
544.450020
545.223965
545.296736
547.239615
547.312386
549.218879
549.251242
549.255265
550.242271
551.226287
551.234530

Cp3H3503
C24H30012
CasH3oN; O4oP;
CpH33014
Cp3H37013
C24HyO40P;
CyH37N; Oy Py
Cp3Hyi N, OyP;
CysH31 012
CypH35014
C24Hy4O40P;
CyH3N,04P;
Ca0H2016
C24Hy6010P;
C21H37N,05P;
C24H3100S,
Cr4Hy3040P;
CysH39012
C36Hg0,
C24H37,013
CysHyyO1p
C36HeoO
CasHpsN1 040,
C24H39013
CyH3oN; Oy P,
C24Hy3N;O4oP;
Cp3H37014
Cp4Hy04/P;
C24HyiO13
CysHyN; Oy Py
C17H3,047P;
C24HysO1P;
CypH3oN;O15P;
Cr4Hy6011P;
CHyN,OoP;
CyHy301
C31HesN;O4P,
CysH37013
Cy7HysOy
CysH390013
Cy7Hy7O1y
Cp4H37044
CyoHyiNyO15
CysHy 013
CpHyN; Oy Py
Cr4HyoO12P;
Cp4H30014

491.265042
491.301427
493.280692
495.296342
499.270127
499.306513
501.249392
501.285777
501.322163
503.265042
503.301427
503.337813
505.244306
505.280692
505.317077
505.353463
507.259956
507.296342
509.275606
513.285777
515.265042
515.301427
517.280692
517.317077
519.296342
519.332727
521.275606
521.311992
523.291257
529.280692
531.259956
531.296342
533.275606
533.311992
535.291257
535.327642
537.270521
537.306907
539.286171
543.259956
545.275606
547.291257
549.270521
549.306907
551.286171
557.275606
559.254871

Cy7H3905
CysHy304
Cy7HyiOg
Cy7Hy30g
Ca9H3007
C30H4306
CysH37,05
CyHy Oy
C30Hys506
CsH3005
CyHy307
C30H4706
Cy7H3709
CysHyiOg
Cy9Hys0,
C30Hy9O6
Cy7H3909
CysHy305
Cy7Hyi Oy
C30H41 07
CyoH3005
C30H4307
CyoHy 05
C30Hys07
CyoHy305
C30H4705
CyHy Oy
Cp9Hys05
CysHy309
C30Hy1Og
Ca9H3909
C30H430s
CyHy Oy
C30Hys05
CHy309
C30Hy70s
CyHy1 04
Cy9Hys09
CyHy3010
C30H3909
C30Hy1 Oy
C30Hy309
CyHy 019
C30Hys09
CyHy3040
C31Hy Oy
C30H39010
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552.221536
552.257921
553.241937
553.250180
554.237186
555.229444
555.257587
555.284457
556.252836
557.273237
559.239615
559.276000
561.218879
561.255265
561.291650
562.278657
563.234530
563.270915
563.307301
564.221536
565.213794
565.250180
565.322951
566.237186
566.273571
567.156673
567.229444
568.252836
569.236852
569.241071
569.245094
571.252502
571.276000
571.288887
573.255265
573.268152
575.270915
575.435084
577.250180
577.286565
579.229444
579.265830
579.302215
580.252836
580.289221
581.245094
582.232100

Cy3H3oN,0,P,
CyHisN, 04 P,
CyH1010P,
CyHy Oy
Cy3HuN,015P,
Cy3H30015
CpHu010P,
CysHu70115,
Cy3HusN,015P,
CyqHus012P,
CyeH39013
CyH4301,
CysH37014
CyeHy 013
CyHys012
CaHusN,04oP,
CysH30014
CyeHi3013
CyHy7012
Cy4H3oN,0,P,
CyH3;0:5
CysHy 01y
CyHye012
CyHuN,05P,
CasHysN, 04, P,
CyH;,017
CyH30015
CyHusN,015P,
CyH10,5P,
CioHaN2Oy7
CyHy 015
CyHuy013P,
CysHy301,
CysHig010P,
CyH4 013
C4Hu6013P,
CyH43013
C3Hg306S,
CysHy 014
CyHys013
CysH39015
CyeHy3014
CyHy7013
CysHusN,015P,
Cy6HiyN, 04, P,
CysHy 015
Cy4HuN, 043P,

559.291257
563.286171
565.265436
565.301821
573.270521
575.286171
577.265436
579.281086
587.286171
589.265436
591.281086
593.260350
603.281086

C31Hy309
C30Hy3010
CyHy Oy
C30Hys010
C31Hy Oy
C31Hy3040
C30Hy1 Oy
C30Hy301,
C3Hy3040
C31Hy Oy
C31Hy301y
C30H41012
C3Hy30py
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582.268486

C25H45N1012P1

585.231766 CpHy04P4

585.240009 CypH41046

587.247416 CpH,404P,

587.270915 CpsHy30435

589.250180 CyH41044

589.286565 CpHys045

591.265830 CyH4301,4

593.245094 CyH41015

593.281480 CyHy501,4

594.268486 CaHusN,012P,

595.260744 CyHy3015

595.297130 CyHy044

596.284136 CysH47N,0,,P,

597.240009 CysH41046

599.255659 CysHy3046

601.129277 C3H,,07

607.260744 Cy7Hy3045

608.284136 Cy;Hy7N,0,,P,

609.167238 Cy4H33045

631.297130 C30H47,014

633.276394 CyoHy505

639.351487 C;30Hs601,P4

645.276394 C30Hys505

647.292044 C30Hy7015

657.261138 Cy7Hy5015

661.416851 C34Hg1 015

664.672553 C4HgsN30,

667.212612 C4sH3,06

669.261138 CpsHys015

675.286959 C31Hy7046

702.640584 C4sHgyN, Oy

709.292438 C31Hy9O5

711.308088 C3H5,055

718.614369 C4sHgoN, 03

730.648385 C,3HgoN,OsP;

Area 4 Area 5 Area 6 Area’7
m/z Formula m/z Formula m/z Formula m/z Formula

233.118318  C4,H;03 233.045547 C,HoO5 285.061591 C,H;304 359.061985  C4H;50(,
235.097583  C3H;504 237.076847  C,H305 287.077241 CoH; 504 371.025599  C;4H;,0y,
235.133968  C4H;9O3 241.050632 C,HoO, 297.061591 Ci3H;304 371.061985  CsH;s0y,
243.139053  CsH 90, 243.066282  C4H;,0, 299.077241 Ci3H;504 373.041249  C4H;50),
245.118318  C;5H;0; 245.045547 C3HoO5 301.056506  C;,H 304 373.077635  CsH;0y,
245.154703  C¢H,,0, 245.081932  C4H;304 301.092891 Ci3H,0g 375.056900 C4H;50,,
247.097583  C4H;504 247.061197  C;3H;,05 309.061591 C4H;304 383.025599  C;5H; 0y,

S22



249.113233
255.139053
257.118318
257.154703
259.097583
259.133968
259.170354
261.149618
263.092497
267.139053
269.081932
269.118318
269.154703
271.097583
271.133968
271.170354
273.113233
273.149618
273.186004
275.092497
275.128883
281.118318
281.154703
283.097583
283.133968
283.170354
285.113233
285.149618
287.092497
287.128883
287.165268
289.108147
289.144533
291.123797
293.154703
295.097583
295.133968
295.170354
297.113233
297.149618
297.186004
299.092497
299.128883
299.165268
301.108147
301.144533
303.123797
305.139447

Ci4H1704
Ci7H150,
Ci6H1705
Ci7H2 0,
Ci5Hi504
Ci6H1903
Ci7Hx0,
Ci6H2105
Ci4H;505
Ci5H190,
Ci6H1304
Ci7H1705
CisHy 0,
Ci6H504
Ci7H1905
CisH»0,
Ci6H1704
Ci7Hy 05
Ci5Hp50,
Ci5H;505
Ci6H1904
Ci5H7,05
Ci9Hy 0,
Ci7H1504
Ci5H1903
Ci9Hx0,
Ci7H1704
CisH 05
Ci6Hi505
Ci7H1904
Ci5H»05
Ci6H1705
Ci7H2 04
Ci6H1905
CyHy 0,
CisH504
Ci9H1903
CyHp0,
Ci5H1704
CioH 05
CyHp50,
C7H;505
Ci5H1904
Ci9Hp30;5
Cy7H,705
CisH» 04
C7H,905
Ci7H 05

249.040462
249.076847
251.056112
253.050632
255.066282
257.045547
257.081932
259.061197
261.040462
261.076847
263.056112
265.035376
265.050632
265.071762
267.051026
267.066282
269.045547
271.061197
273.040462
273.076847
275.056112
277.035376
277.071762
279.051026
279.066282
281.045547
281.066676
281.081932
283.061197
285.040462
285.076847
287.056112
289.035376
289.071762
291.051026
291.066282
291.087412
293.030291
293.045547
293.066676
293.081932
295.045941
295.061197
297.040462
297.076847
299.056112
301.035376
301.071762

C12HoOg
Ci3H;305
Ci2H106
Ci5HoOq4
CisH1,104
C14HyOs
Ci5H1304
C4H,,05
Ci13HoOg
C4H;305
Ci3H1106
C12HyO,
Ci6HoO4
Ci3H1306
CoHy1 05
Ci6H1104
Ci5HyOs
Cy5H;10s
C14HoOg
Ci5H1305
C14H1,06
Ci3HyO,
C14H1306
Ci3H1,07
Ci7H,,04
Ci6HyOs
Ci3H130,
Ci7H1304
Ci6H110s
Ci5HoOg
Ci6H1305
Ci5H1106
C14HyO,
Ci5H1306
Ci4H1, 07
CisH1104
Ci5H506
Ci3HyOg
Ci7HyOs
Ci4H130,
CisH1304
Ci53H;105
Cy7H;,05
Ci6HoOg
Cy7H1305
Ci6H1106
CisHyO,
Ci6H1306

311.040856
311.077241
313.056506
313.092891
315.072156
321.061591
323.040856
323.077241
325.056506
325.092891
327.035770
327.072156
329.051420
329.087806
335.040856
335.077241
337.056506
337.092891
339.035770
339.072156
339.108541
341.051420
341.087806
343.030685
343.067070
343.103456
347.040856
349.056506
349.092891
351.035770
351.072156
351.108541
353.051420
353.087806
355.030685
355.067070
357.046335
361.056506
363.072156
363.108541
365.051420
365.087806
367.030685
367.067070
369.046335
373.056506
375.072156
375.108541

Ci3H1109
Ci4H;508
Ci3Hi1309
Ci4H70g
Ci3Hy500
CisHi308
Ci4H1109
Ci5Hy508
Ci14H1300
CisHy70g
Ci3H;1040
Ci14Hy500
Ci3H13040
Ci14H1709
CisHy109
Ci6Hy508
Ci5H1300
Ci6H170g
Ci4H11049
Ci5Hy500
Ci6H190g
C14H13040
Ci5H1709
Ci3H11 0y
Ci4H;5040
Ci5H1909
Ci6H1109
Ci6H1300
Cy7H70g
CisH11040
Ci6Hi509
Cy7H190g
Ci5H13040
Ci6H1709
Ci4H;10py
Ci5Hi5040
C14H1301,
Ci7H1309
Ci7H1509
CisH190g
Ci6H13010
Ci7H1709
CisHy10py
Ci6Hi5040
Ci5Hi301
CisHi309
CisHi509
CioH190g

385.041249
385.077635
387.020514
387.056900
389.036164
389.072550
395.025599
397.041249
397.077635
399.020514
399.056900
401.036164
401.072550
403.051814
409.041249
411.020514
411.056900
413.036164
413.072550
415.015429
415.051814
415.088200
417.031079
417.067464
417.103850
421.041249
423.020514
425.036164
425.072550
427.051814
429.031079
429.067464
431.046729
431.083114
433.062379
437.036164
437.072550
439.051814
439.088200
441.031079
441.067464
443.046729
443.083114
445.062379
447.129671
449.036164
449.072550
451.051814

C15Hl3012
C16Hl7()11
C14H11013
C15H15012
C14H13013
C15H17()12
C16H11012
C16Hl3012
Cl7Hl7Oll
C15H11013
C16H15012
C15Hl3013
C16Hl7012
C15H15013
Cl7H13()12
C16H11013
Cl7H15012
C16H13013
Cl7Hl7()12
C15H11014
C16H15013
Cl7H19()12
C15H13014
C16Hl7013
Cl7H21012
C18H13012
Cl7Hll()13
Cl7Hl3013
C18H17012
C17H15013
C16H13014
Cl7Hl7013
C16H15014
C17H19013
C16Hl7014
C18H13013
Cl‘)Hl7012
C18H15013
C19H19012
Cl7Hl3014
C18H17013
C17H15014
C18H19013
Cl7Hl7014
C22H23010
C19H13013
C20Hl7()12
Cl‘)H15013
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307.097583
307.133968
309.113233
309.149618
309.186004
311.128883
311.165268
311.201654
313.108147
313.144533
313.180918
315.123797
315.160183
317.139447
319.118712
321.113233
321.149618
321.186004
323.128883
323.165268
323.201654
325.108147
325.144533
325.180918
327.123797
327.160183
327.196568
329.103062
329.139447
331.118712
335.128883
335.165268
335.201654
337.108147
337.144533
337.180918
339.123797
339.160183
339.196568
341.103062
341.139447
341.175833
341.212218
343.118712
343.155097
345.134362
349.144533

Ci9H;504
CyH;903
Ci9H1704
CyH 05
C21Hp50,
Ci9H1904
Cy0Hp05
CyHy,0,
Ci5H,705
Ci9H» 04
Cy0H505
Ci5H1905
Ci9H2304
Ci5Hy 05
Ci7H1906
CyH1704
CyHy 05
CypHys0,
CyH904
Cy1H0;5
CpHy0,
Ci9H;705
CyoH» 04
Cy1Hps05
Ci9H1905
CyoH»04
CyHy,05
Ci5H1706
Ci9Hy 05
Ci5H1906
CyH904
CpH»05
CpHy0,
CyH;705
CyHy 04
CpHys05
CyH1905
CyHp04
CyHy,05
Ci9H1706
CyHy 05
CyHps04
CHy05
Ci9H1906
Cy0H2305
Ci9H06
CyHy 04

303.051026
303.087412
305.030291
305.045547
305.066676
305.081932
305.103062
307.045941
307.061197
309.040462
309.076847
311.056112
313.035376
313.071762
315.051026
317.030291
317.066676
317.103062
319.045941
319.061197
319.082326
319.097583
321.040462
321.076847
323.056112
323.092497
325.035376
325.071762
327.051026
329.030291
329.066676
331.045941
331.061197
333.040462
333.076847
333.097976
333.113233
335.056112
335.092497
337.035376
337.071762
339.051026
341.030291
341.066676
343.045941
343.082326
345.025205

CisH1,107
Ci6Hi506
C14HyOg
Ci5HoOs
Ci5H130,
Ci9H1304
Ci6H1706
Ci4H10g
CisH,,05
C17HoO¢
Ci5H;305
Ci7H1106
Ci6HoO7
Ci7H1306
Ci6H1107
Ci5HoOg
Ci6H1307
Ci7H1706
Ci5Hy10g
Ci9H;,05
Ci6Hi507
CyH;504
CisHoOg
Ci9H1305
Ci5H1106
Ci9H;505
Ci7HyO,
Ci5H1306
Cy7H1107
Ci6HoOs
Ci7H130,
Ci6H1105
CyH1,05
C1oHoOg
CyH1305
Cy7H17,0,
CyH1704
Ci9H;106
CyH;505
Ci5Ho0O,
Ci9H1306
CisH1105
Ci7HoOg
Ci5H130,
Cy7H110g
Ci5H;50,
Ci6HoOy

377.051420
377.087806
379.030685
379.067070
379.103456
381.046335
381.082720
387.072156
389.051420
389.087806
391.030685
391.067070
391.103456
393.046335
393.082720
395.061985
399.072156
401.051420
401.087806
403.067070
403.103456
405.046335
405.082720
407.061985
407.098370
413.087806
415.067070
415.103456
417.046335
417.082720
417.119106
419.061985
419.098370
421.077635
427.067070
427.103456
429.082720
429.119106
431.061985
431.098370
433.041249
433.077635
433.114020
435.056900
435.093285
441.082720
441.119106

C17H13010
C18H1709
C16H11()11
C17H15010
C18H1909
C16H13oll
C17H17()10
C19H1509
CISHISOIO
C19H1709
C17Hll()ll
CISHISOIO
C19H1909
C17H13()11
C18H17()10
C171_115011
C20H1509
C19H13010
C20H1709
C19H15010
C20H1909
C18H13oll
C19H17()10
CISHISOII
C19H19010
C21H17()9
CZOHISOIO
C21H1909
C19H13oll
C20H17010
C21H2109
C19H15011
C20H19010
C19H17()11
CZIHISOIO
C22H1909
C21H17010
C22H2109
CZOHISOII
C21H19010
C19H13012
C20H17()11
CZIHZIOIO
C19H15012
CZOHIQOII
C22H17()10
C23H2109

451.088200
453.031079
453.067464
453.103850
455.046729
455.083114
457.062379
457.098764
459.041643
465.031079
465.067464
467.046729
467.083114
469.025993
469.062379
469.098764
471.078029
473.057293
473.093679
477.031079
477.103850
479.046729
479.083114
481.025993
481.062379
481.098764
483.041643
483.078029
483.114414
485.057293
485.093679
491.046729
491.083114
493.062379
493.098764
495.078029
495.114414
497.057293
497.093679
503.046729
503.155885
505.135150
507.041643
507.078029
507.114414
509.057293
509.093679

C20H19012
C18H13014
C19Hl7013
C20H21012
C18H15014
C19H19013
C18H17Ol4
C19H21013
Cl7H15015
C19H13014
C20Hl7013
Cl‘)H15014
C20H19013
C18H13015
C19Hl7014
C20H21013
Cl‘)H19014
C18H17015
C19H21014
C20Hl3014
C22H21012
C20H15014
C21H19013
Cl‘)Hl3015
C20Hl7014
C21H21()13
C19H15015
C20H19014
C21H23Ol3
C19Hl7015
C20H21014
C21H15014
C22H19013
C21Hl7()l4
C22H21013
C21H19014
C22H23Ol3
C20Hl7015
C21H21()l4
C22H15014
C25H27011
C24H25012
C21H15015
C22H19014
C23H23Ol3
C21Hl7()15
C22H21014
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349.180918
351.123797
351.160183
351.196568
353.139447
353.175833
353.212218
355.118712
355.155097
355.191483
357.134362
357.170747
363.160183
365.139447
365.175833
365.212218
367.155097
367.191483
369.134362
369.170747
371.150012
379.155097
379.191483
381.134362
381.170747
381.207133
383.150012
383.186398
385.165662
393.170747
395.150012
395.186398
395.222783
397.165662
407.150012
407.222783
409.165662
409.202048
411.144927
421.165662
423.217698
437.233348
439.176227
439.212612
453.264648
467.207527
467.243912

Cp3Hps05
CyH;905
CypH»04
Cp3Hy05
Cy1Hy 05
CpHys04
Cy3Hy05
CyH1906
C21Hp305
CypHy,04
Cy0H 06
C21Hy505
Cp3Hp04
CyHy 05
Cy3Hps04
Cp4Hp903
CH»05
Cy3Hy,04
C21Hy 06
CpHys05
C21H2306
Cp3Hp05
CrHy,04
Cp»Hy 06
Cp3Hys05
Cr4Hy904
CpH»06
Cp3Hp05
CHys06
C24Hy505
Cy3H306
Cp4Hy05
CysH3,04
Cy3Hps06
C24H»306
Cy6H3104
C24Hp506
Cy5Hp905
CyHp04
CysHps06
Cy6H3105
Cy7H3305
CysHy,04
Cy6H3106
CysH37,05
Cy7H307
CysH3506

345.061591
345.097976
347.056112
347.077241
347.092497
349.035376
349.071762
349.108147
351.051026
351.087412
353.030291
353.066676
353.103062
355.045941
355.082326
357.025205
357.061591
357.097976
359.040856
359.077241
361.071762
361.108147
363.051026
363.087412
363.123797
365.030291
365.066676
365.103062
367.045941
367.082326
367.118712
369.025205
369.061591
371.040856
371.077241
371.113627
373.071762
375.051026
375.087412
377.066676
377.103062
377.139447
379.045941
379.118712
381.025205
381.061591
381.097976

Ci7H1305
Ci5H;7,0;
CyH;106
Ci7H;505
C21H;505
C1oHyO,
CyH1306
Cy1H,705
CioH1,07
CyH;506
CisHyOg
Ci9H130,
CyH1706
CiH;105
Ci9H;50,
Ci7HoOy
Ci5H1305
CoH;7,0;
Ci7H1109
Ci3H;505
C21Hi1306
CyH;705
CyH;107
C21Hi506
CpH 1905
CioHyOg
CyH;30,
C21H1706
CioH;10g
CyH;50,
C21H906
Ci5HoOy
Ci9H1305
Ci5H1109
Ci9H;505
CyH1907
C»H1306
CyHy, 05
CHi506
CyHi130,
C»H1706
Cy3Hy 05
CyH;105
C»Hi906
C1oHyOy
CyH1305
CyH;7,0,

443.098370
445.041249
445.077635
447.056900
447.093285
453.119106
455.098370
455.134756
457.077635
457.114020
459.056900
459.093285
461.072550
461.108935
463.088200
469.114020
469.150406
471.093285
471.129671
473.072550
473.108935
475.088200
475.124585
483.129671
485.108935
485.145321
487.088200
487.124585
489.103850
499.124585
501.103850
503.119500
513.140235
515.119500
527.119500
529.135150
531.114414
539.155885
541.171535
543.150800
555.150800
557.166450
569.166450

CyH19040
CyoH3012
CyH;7,0p
CyHi501,
CyH190,
CaH,109
Cy3H19040
Cp4Hp300
CypH;701
CyHy 049
CyHi5012
CypH901,
CH17012
CyHy 0y
CyH1012
C2H 049
Cas5Hp500
CyH;901,
C24Hy3040
CH;7012
Cy3Hy 01y
CypH9012
CysHp01y
CasHp3040
CHy 0y
CysHps040
Cy3H19012
CpHp301,
Cy3H21 012
CysHy01y
CyHy 012
CHp3012
Ca6Hps01,
CysHp3012
Ca6Hp3012
Ca6Hp5012
CasHp3013
CysHy,01y
CasHp014
Cy7Hp012
CysHp,012
CasHp012
CyoHp012

509.130064
511.036558
511.072944
513.088594
517.062379
519.041643
519.078029
519.114414
519.150800
521.057293
521.093679
521.130064
523.036558
523.072944
523.109329
523.145715
525.052208
525.088594
525.124979
527.104244
533.057293
533.093679
533.130064
533.166450
535.072944
535.109329
535.145715
537.052208
537.088594
537.124979
539.067858
539.104244
547.145715
551.067858
551.104244
553.083508
553.119894
553.156279
565.119894
565.156279

Cp3Hps013
CyHi5046
CyH90;5
CyHy 05
Cp3Hi7014
CpHi50;5
Cy3H9014
C24H»3013
CysHy012
CpH;70;5
Cp3Hy 044
C24Hp5013
C21Hi5046
CpH;90;5
Cy3Hp044
C4Hy013
C21H17046
CpHy 05
Cp3Hps044
CpHp015
Cp3Hi70:5
Cp4H» 044
CysHps013
Ca6H29012
Cp3Hi90:5
Cr4H3044
CysHy013
Cp»Hi7046
Cp3Hy 05
Cp4Hps044
CHi9046
Cp3Hp3015
Cy6H27013
Cy3H9046
Cr4Hp;015
Cp3Hy 046
Cp4Hps0:5
CpsHp9014
CysHps015
CasHp9014
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383.040856
383.077241
385.056506
385.092891
389.066676
389.103062
391.045941
391.082326
391.118712
393.061591
393.097976
395.040856
395.077241
395.113627
397.056506
397.092891
397.129277
399.108541
403.045941
405.061591
405.097976
405.134362
407.077241
407.113627
409.056506
409.092891
409.129277
411.072156
411.108541
417.097976
419.113627
419.150012
421.056506
421.092891
421.129277
423.072156
423.108541
425.087806
425.124191
431.113627
433.092891
433.129277
435.072156
435.108541
437.124191
447.144927
449.124191

Ci9H1109
CyH;505
Ci9H1309
CyH;708
CpHi30,
Cy3H;706
CyH; 05
CpHi50,
Cp3Hi906
CyHi305
CyH;70;
CyH1109
Cy1Hi508
CypH; 0,
CyH1309
CyH70g
CpHy 0y
CyH;905
CypH;105
CpHi308
Cy3H,70,
Cp4H 06
CypH;505
Cy3H190;
C21Hi1309
CypH;705
CyHy 05
C21Hi509
CpHi908
CpH;7,0,
Cp4H;90;
CysH2306
CH1309
Cy3H;705
CpHy 05
CpHi509
Cp3Hi90g
CpH; 709
Cy3Hy Og
CysH1907
Cp4H;70g
CysHy 05
Cy3H;509
Cp4H190g
Cp4Hy 05
Cy6Hp304
CysHy 05
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451.103456
451.139841
463.103456
463.139841
465.119106
477.119106
477.155491
479.134756
491.134756
493.150406
505.150406
507.129671
507.166056
525.140235

C24H 1909
C25H23O8
CZSH 1909
C26H2308
C25H21 09
C26H21 09
C27H2508
C26H2309
C27H2309
C27H2509
C28H2509
C27H23O 10
C28H2709
C27H2501 1
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