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Analysis on chemical constituents from Swertia mileensis by UPLC-ESI-Q-TOF-MS
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Abstract: Objective To analyze and identify the chemical constituents from Swertia mileensis by UPLC-ESI-Q-TOF-MS. Methods
The analysis was performed on an Acquity HSS T3 reverse phase column (100 mm x 2.1 mm, 1.8 pm). The mobile phase consisted of
0.1% formic acid acetonitrile and 0.1% formic acid, and was used for gradient elution, with the flow rate of 0.4 mL/min. Mass
spectrometry was applied for the qualitative analysis under positive and negative ion modes and ESI ion source. Data was analyzed by
Masslynx 4.1 software, SciFinder database, literatures, and standards. Results Twenty-eight compounds, including 7 iridoids, 14
xanthones, 3 flavonoids, 2 triterpenes, and 2 phenols were identified from S. mileensis. Among them, vogeloside, 8-O-B-D-
glueopyranosyl-(1—6)-p-D-glueopyranosyl-1,7-dihydroxy-3-ethoxyxanthone, 3-O-demethylswertipunicoside, and sweriyunnanlactone A
were reported from this species for the first time. Conclusion Using UPLC-ESI-Q-TOF-MS method the main chemical constituents
from S. mileensis can be rapidly and accurately identified, which provides a new strategy for its quality control as well as a reference for
clarifying the material basis of its efficacy.
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D-glueopyranosyl-(1—6)-p-D-glueopyranosyl-1,7-dihydroxy-3-ethoxyxanthone; 3-O-demethylswertipunicoside; sweriyunnanlactone A
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Fig. 1 Total ion current with positive (A) and negative (B) ion mode of S. mileensis
1 FHER{LFEHSE) UPLC-ESI-Q-TOF-MS L E 4R
Table 1 Identification of chemical constituents from S. mileensis by UPLC-ESI-Q-TOF-MS
o AT . AN G ¥ P X R
g5 ot fp/min S O, FRAETE P2 s waEY (X10°%)

1 - 2.82 3751276 375.1291 213 CigH2O19  HERHTR —4.0

2 - 3.16  373.1130 373.1135 409, 419 CigHnO19 BT v -1.3

3 - 330  421.0774 421.0771 843,403 CioH;30p THHRFF 0.7

4 - 3.30  331.0439 331.0454 331,249 CisHyg0s L2 -2.7

5 - 336  401.1071 401.1084 401,301 CigHy09  JEHHTEF -32

6 - 346  403.1233 403.1240 403,393 CieH»nOy B2 34 -1.7

7 + 346 247.0598 247.0606 229 Ci3sH,0Os BRI —4.0

8 + 346  229.0493 229.0501 251 CisHgO, I (2 ANF23) -3.5

9 - 6.84 227.0352 227.0344 273 Ci3HgOy Ml (2 ANF2RIE 3.5
10 - 3.58  447.0920 447.0927 357 CyHy0,  FELE#H -1.6
11 + 3.66  261.0391 261.0399 — Ci3HgOg 2% FH AR 4 - i fE i 3.1
12 - 3.66 421.0765 421.0771 843,259 CioH ;g0 BRI -14
13" - 372 433.1340 433.1346 433 Ci/Ho4010 Wi Bk T 40T N TG 1.6
14 - 3.88  431.0962 431.0978 341 CyHy0  FALIR -3.7
15 - 402 167.0341 167.0344 — CsH;0, FHIR -1.8
16 - 415 477.1403 477.1397 523,955 CpHy60y;  decentapicrin 1.3
177 - 424  567.1339 567.1350 552 CysHpgOys  8-O-B-D-MLIAME (1—6)-B-D-fitM 3.0

HIATRE-1,7- 30 -3 F A

18 - 444 4350917 4350927 871 CyHyOy  MZEEAT -2.8
19 + 446  275.0553 2750556 224 Ci4H (O Ml (3 /ANFRIE, 1A -1.1
20 - 7.06  273.0399 273.0386 258 CiaHg0s  MIET (3 ANEREE, 1 AFEED —4.8
21 - 475  679.0953 679.0935 661,517 CypHpOp7 3582 XU A 7 -1.9
22" - 5.15  551.1909 551.1917 551 C,9H300g sweriyunnanlactone A -1.5
23 + 7.04 289.0704 289.0712 271 CisH,0  MUEA (2 NERJE, 2 MHEID —4.2
24 + 8.49 289.0704 289.0712 271 CisH,0 MU (2 NERJE, 2 MHEID —4.2
25 + 7.16  303.0867 303.0869 273 CiH14O0s Ml (1 /NF2HE, 3 A 2.0
26 - 7.93 4713477 4713474 417 CiyoHigO,  LIAETR 2.8
27 + 8.11 333.0971 333.0974 — Ci7H 40,  lillid (1 ANREE, 4 AMHEED -0.1
28 - 10.64 4553521 4553525 501 C3oHysO3 AR 0.2

e NNy ECIET)

*compositions reported for the first time from S. mileensis
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Fig.2 Chemical structures of constituents from S. mileensis identified by UPLC-Q-TOF-MS
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Fig. 3 MS? map (ESI') of peak 16
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FH A5 3 m/z 258 [M—H—CH;] 2508 F 25 1, #
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C14H10Og, MR SCRRIE!S, 000 25 H ik 3 4
FRHFN 1 AN F SRR . T RE 2 1,3,8-—5%
He-7- P RN R B 1,7,8- = B0 34 FE AR HEn I B
1,5,8- = F -3 F A S =i 40 4 1 e AR o
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Fig. 4 MS? map of peak 21 (ESI)

U4 23 (g 24 7.04 min) 7E1E & PRI N HESD T
BT &K miz 289.070 4 [M+H], FElii 2 1 51 H,0
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TUELL KRR B B T . FRH G AL BT, WE 23
R 24 (119313048 CisHipO6, AR SCHRIRIED,
DAy 5k gl 2 ANFRFERN 2 A B AR SRR IR o
AIREAE 1,8- T FR0E-3,7- AU JEm e 5 1,8- —F25E-3,5-
A NN EY 1,7- 8 0E-3,8- AL Sl 1,7- %%
Fe-3 4-FRA NN B 1,5- - F25E-2,3- FH A NN .

U 25 (g My 7.16 min) 78 1E B A R e T
B 7k miz 303.086 7 [M+H]", FEi 2 2 AN
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FAEAHT, TN CreHiaOgr M SCHRIRIERY,
W 25 Ky g R TRl 1 AN FRFERI 3 A FEA SRR 1)
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3,5,6- — FH AR LN B8 1-585E-2,3,5- = H A 2Emli il 5
1-$23E-2,3,8- = FH A LR o

U 27 (tg M 8.11 min) 7E1E & FHL R HESD T
B miz 333.097 1 [M+H] . H4E G248
B, 470 CyHi607, MR SCRIRGE!™,  HEig
27 MG R 1 ANERIEA 4 A A SEEUR FmlEd .
ATREAE 1-F23E-2,3,5,7-DU A BEmN I Bl 1-F25E-2,3,
4,6-PU FF AR MR 5% 1-F55E-2,3,4,7-DU F A BEmNi 5%
1-F23#£-2,3,6,8-VU FF A JEnlfd .
34 EREUEMHMETE

I 4 (rr 24 3.30 min) B80S 7RI N NG &1
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Fig. 5 MS? map of peak 10 (ESI')
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BTN miz 455352 1 [M—H], I8 11§ m/z
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Fig. 6 MSs? map of peak 28 (ESI")
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T m/z 247.059 8 IM+H]", k2: 14T H,0 B
B m/z 229 [IM+H—H,0] %6 Fr . iR¥Eu B4 s
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e 7 4955 Ry .

15 (tx 4 4.02 min) 76473 PR N HED T
gk miz 167.034 1 [M—H] . 4 CE A
W, A5 15 CeHgOyr MR SCRIRIED,
HEMUE 15 47 HPR
4 g

ARS8 K ] UPLC-ESI-Q-TOF-MS i A 751
RRIEATAL 22 oy e Mo b, R FRIE 1, Ei
JHAE IE A7 3 R N AR A R IR Y, o AR T 2
RS BA N 20 7  (IR2E<5X107%). i
Fr, GERSRIEM R, et 28 MLED,
= A A Tk s SRS o ] AN R B
HFZ o, FImEREFEAN miz 693.110 2
(537 min) m/z259.021 7 (6.09 min). m/z295.225 8
(8.69 min). m/z355.1559 (11.26 min) L JZ7F iE &5
THIT miz 225.196 4 (6.70 min). m/z 304.299 7
(7.66 min) %%, HEM H 46 A4 DLAH 5 SOk IS,
EWF R Ie A R A A, I B2 E M
(R EZERSy, RGP 53 B A0 24 3500 ST R A 5
HETEX.

AWF5T % W] UPLC-ESI-Q-TOF-MS % A figfig tht
TREAf 5550 W I A R gy, A
RRZ5R i, PRAUEF 2524y, b0 i i L2 0%
AbERAE T RFE AR, [T U S R S
(195 25 TAE
52 30k
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