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Analysis on chemical constituents from flowers of Trollius ledebouri by
UPLC-Q-TOF-MS
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Abstract: Objective The chemical constituents in the methanol extract from the flowers of Trollius ledebouri were rapidly identified
using UPLC-Q-TOF-MS in positive and negative ion modes. Methods The analysis was performed on an ACQUITY UPLC BEH Cyg
reverse phase column (100 mm x 2.1 mm, 1.7 um). The mobile phase consisted of methanol and 0.1% formic acid was used for
gradient elution, 0—>5 min, 95%—60% A; 5—13 min, 60%—45% A; 13—20 min, 45%—0% A; 20.1—25 min, 95% A. The flow rate
was 0.3 mL/min, the injection volume was 2 pL. The information of the compounds was analyzed by the positive and negative ion
mass spectra and elements composition. Results The results indicated that 14 compounds in the extract from the flowers of 7.
ledebouri had been identified by direct comparison in both positive and negative ion mass data, they were vevatric acid, vanillic acid,
orietin, orietin-2"-O-f-L-galactopyranoside, orietin-2"-O-B-D-xylopyranoside, quercetin, hyperoside, vitexin, apigenin, luteolin,
acacetin-7- O-neohesperidoside, acacetin, pectolinarigenin, and salvigenin. Conclusion UPLC-Q-TOF-MS could be used to analyze
the constituents in the extract from flowers of 7. ledebouri and to provide the protection for the quality control of the pieces as well as
the stability and efficacy in the late stage clinical application, and to provide a reference for clarifying the material basis of its efficacy.

Key words: flowers of Trollius ledebouri; chemical constituents; UPLC-Q-TOF-MS; flavone; vevatric acid; vanillic acid; orietin
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AB SCIEX Triple TOF JFii (% (ZE[F AB /A7) );
T OB €6 15 A% (Waters 23 7)) ; (a3 FE ACQUITY
UPLC BEH C g %4 (100 mm X 2.1 mm, 1.7 pm);
I3MT#E: Chemspider; KQ-300DB %k 75 4%
CETHE = A A R A D ;s BSAZ24S-CW AUHLT
KV [FE FREAE b A RAR]; BP211D
AU T RF (5[ Sartorius A ) ); ATC2-5-U B4l
AKHL G [ 3RR AT PR 2w D5 £0 3% HH RN R
(Merck A ]); HBai/K CHED.
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2.1 UPLC &%

Waters ACQUITY UPLC BEH Cg tail4: (100
mmX2.1mm, 1.7um); FSIHHN 0.1%F K (A) -
0.1% TR FEE (B); BAEEYEN 0~5 min, 95%~60%
A; 5~13 min, 60%~45% A; 13~20 min, 45%~
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HEAf R 2 Ul
2.2 MS &N &G

HELIE 25 218 (BSDD, 1E/f 7, IDA
i, BFmiZ R4 (ESTTD 5500 V. (ESI)
4500 V; ZfEHE (DP) 405124 80 V/—80 V; il
s (CE) b 35eV: Zfb < (gasl) 379.23 kPa;
IS (gas2) 379.23 kPa; “<Ai" < (CUR) 4
241.33 kPa. L% (TEM) 4 550 C; £
{5 (TOF MASSES): 60~1 500; {1k
(CES) A 15eV.
23 HRBERHE

FRHL S g Snqdef A, INIANHEE 40 mL, 7S
PEH 30 min, FBCE, HCEEIER, H 0.22 um Bk
FLUEMEIERE, B7S.
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3.2 WEMRIBRILE BT E
3201 FHPEWR g N 4.65 min, 1FS A FHES
TN miz 183 [2M~+H], B2 1 9017 KEE
AFHERE A m/z 165 [M+H—H,0]", Wi 2R IEE
FRAERE FT m/z 139 [M+H—COO]", F it 25 I p
124 [M+H—COO—CH,]" 251 A3 7k, WA 2,
WP TCEAL RN, Z AW FXh CoH 04,
AR 2 7 B B (H 4 183.065 19, SEMIA{E N
183.064 87, %N 0.174%, i SCikiiiE )4
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Fig. 1 Total ion current chromatogram in positive (A) and negative (B) ion modes for extract from flowers of 7. ledebouri
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F1 @EEEENLFERS A UPLC-ESI-Q-TOF-MS £ E 4R
Table 1 Identification of chemical constituents from flowers of 7. ledebouri by UPLC-ESI-Q-TOF-MS

IER T VRN
W5 g/min FEIRARNE SERUARG FRIRARNT SEARNE SRIRLI VR wEY BhETAE
SRR TR AFE iR

1 465 183.0652 183.0649 181.0506 181.0514 (+)165,139, 124 CoHy04  ZEFTR 183 [M+H], 165 [M+H—
H,0]", 139 [M+H—CO00]",
124 [M+H—COO—CH;]"

2 343 169.0495 169.0493 167.0350 167.0360 (+) 110 CsHsO,  HHEER 169 [M+H]", 110 [M+H—
CH;—C00]"

3 581 449.1078 449.1075 447.0933 447.094 1 (+)431,413 CyHyOy, ZEHF 449 [M+H]", 431 [M+H—
H,0]", 413 [M+H—2H,0]"

4 593 611.1607 611.160 1 609.146 1 609.1480 (+) 449,431,413 CyHy0p¢ ZEHEZE-2"-0-- 611 [M+H], 449 [M+H—

LPFUREE gall’, 431 [M+H—H0J,

413 [M+H—2H,0]
5 598 581.1501 581.149 1 579.1355 579.1382 () 449,431,413 CyHpsOys EEHEFF-2"-0-- 611 [M+H]', 449 [M+H—
D-ME AR xyl]', 431 [M+H—H,07",

413 [M+H—2H,0]"

6 624 303.0499 303.0496 301.0354 301.0360 (+)285,257,247,229 C;sH 00, Wit % 303 [M+H], 285 [M+H—
H,0]", 257 [M+H—H,0—
COJ", 247 [M+H—2CO]",
229 [M+H—2C0—H,0]"

7 6.25 465.1028 465.101 8 463.0882 463.0897 (+)303 CyHy01, & 2Bk 465 [M+H]", 303 [M+H—
gal]’

8 629 433.1129 433.1126 431.0984 431.1000 (+)415,397,379 CoiHpOyp 4L 433 [M+H]", 415 [M+H—
H,0]", 397 [M+H—2H,0]’,
367 [M+H—2H,0—CH,0]"

9 7.81 271.060 1 271.0599 269.0456 269.0458 (+) 243,229 CisH 005 frts 271 [M+H]", 243 [M+H—
cor’

10 826 287.0550 287.0552 285.0405 285.0408 (+)269,241,213 CisHj0s ARBEZE 287 [M+H]", 269 [M+H—
H,0]", 241 [M+H—H,0—
COJT", 213 [M+H—H,0—
201"

111073 593.1865 593.1867 591.1719 591.1740 (+)285 CysHy0yy HIMEE-7-0- 593 [M+H], 285 [M+H—

BRK  neo]”

12 11.09 285.0758 285.0755 283.0612 283.0622 (+)270,242 CiH,O0s HIML % 285 [M+H]', 270 [M+H—
CH;]", 242 [M+H—CH;—
coy

13 1475 315.0863 315.0864 313.0718 313.073 1 (+)300,282,271,254 C;;H,,0¢ MIFEMEEE 315 [M+H], 300 M+H—
CH,]", 282 [M+H—CH;—
H,0]", 271 [M-+H—CO,J’,
254 [M+H—CH;—H,0—
coy

14 16.76 329.1020 329.101 8 327.0874 327.0900 (+)314,296 CigHi0s WRBHEZE 329 [M+H]', 314 [M+H—

CH,]", 296 [M+H—CH;—
H,0]"
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Fig. 2 MS? spectra (ESI+) of veratric acid
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322 FHHER M 4.89 min, IFE TR FUES
T BTN m/z 169 [2M-+H], i 25 FHILRIR T
BRFERE A m/z 110 [M+H—CH;—CO00]", LA 3,
MR TGRS AT, &AW+ CsHgOy, AHXT
ST IR ESE K 169.049 54, SEE A 169.049 27,
WEEH 0.160%, 4 SCHERRIE O 4 A Hh A7 A0 7
g, HAHXY PN 168, KAENZAL &4 mT

AE N R
3.23 ZEEYF oM 5.81 min, IF B A FHES:

TR TN m/z 449 [2M+H]', W2 1 2 1KEE
B ERE A m/z 431 [M+H—H,0]", iz 1 51
IKFE AR RE - m/z 413 [M+H—2H,0]", LI 4,

93.034 6

110.036 0

2l .||||| 1 .IIJ
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Fig. 3 MSs? spectra (EST") of vanillic acid
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Fig. 4 MS? spectra (ESI") of orientin

R TR A M7, 1z &5 1 XN CyHaO1 s
AT 4> S PR 449.107 84, SEMAH A
449.107 53, RN 0.069%, B SCHkARIE" 4340
W R N 2R, A A TR 448, A
[F) JoT G 45 F T 20 B o) B LSRR — 3,
BRI WTZAL B ok 215

324 ZEHIER-2"-O-B-L-VFLBEE o4 5.93 min IE
B N ES PR T8N m/z 611 2MA-H], i
2 FUHE S Y 2T R R ERE o m/z 449 [M+H—
gal]", Ji2: 1 4 TAKTE B EREH miz 431 [M+H—
gal —H,01", i 1 20 TR AFIERE T miz 413
[M+H—gal—2H,0]", WK 5. 4570345 #T,
AW 51 A CorH30016, AR S BT FIR{H
3 611.160 66, JZME Hy 611.160 08, 12 4 0.095%,
o SCRRAR B S S AT L R K 2"-0-B-L-2F L
B, AP sk 610, KIULHEN iZik &)
Al AE N ZF B K -2"-O-B-L-2FFUHE T .

449.104 3
329.063 3
431.094 3
413.084 1
| | | | L] ‘ . b
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m/z

5 HER-2"-0-p-L-FFEEHR MS*E (ESI)
Fig. 5 MS? spectra (ESI") of orietin-2"-0-B-L-galacto-
pyranoside
325 ZEHE2"-O-B-D-MIRAKHLF 4 5.98 min,
B A P T3 T8N m/z 581 2M+-H],
B8 2 ARRE 5 TE BT SRR miz 449 [M+H—
xylls B2 150 FOKTEBAFAER m/z 431 [M+H—
xyl+H,01", Fifii2s 1 20 T /KGR AERE A m/z 413
[M+H—xyl—2H,0]", W.El 6, tR4EC=A I HT,
A E Y57 TN CosHogOrs, AN 43T i B E
h 581.150 1, S > 581.149 12, %4 0.169%,
3 SCHRARGE " G rp AT 28 R -2"-0-B-D- ML
ABETF, HAX >+ R 580, PRIEHEN LG
W] BE K 215 25-2"-O-B-D- LI ACKE 1 o
32,6 MiZE M 629 min, IFE TR YD
TPk miz 303 2M+H], ik 1 9 FKIGE
AR HERE A m/z 285 [M+H—H,0]", i 1 20+
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Fig. 6 MS? spectra (ESI") of orietin-2"-O-p-D-xylopyranoside
CO TR IERE F m/z 257 [M+H—H,0—CO]"; M
22977 CO T BURFERE F m/z 247 [M+H—2CO]’,
TR 22 1 5> TR R IERE - m/z 229 [M+H—
2C0—H,0]", WK 7. #E G R4 R, HE
Yoy 1 XA CisHoO7, AHXT 43 1 i 2R {H N
303.049 93, SN 303.049 58, iR%EN 0.115%,
SRR IE e A S 2, LR 2 TR
HOA 302, AHIE BTG A 1E T B 30T R b LR
FUEE—30 At &9 R i B 2=

229.040 3

257.044 7
247.060 7
L

-

190 200 21I0 220 230 240 250 2I60 270 280 290 300

285.?39 3
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7 Wi ZE# MSE (ESIY)
Fig. 7 MS? spectra (ESI") of quercetin

327 S4B M 7.06 min, iFE RN UE
YT BTN miz 465 2MA+H], i 1437 gal J5
TE RN Z AR - m/z 303 [M+H—gal]”, LK 8.
IR TCR AT, 2G5 T CyHyO012,
A3 T R BEAS A Ny 465.102 75, 1 %4 0.202%,
SIE Jy 465.101 81, HaClkgkia! e te b &
SRR, HAHR TRy 464, BRUHAEDNZ AL
G RE R G 2 Bk

3.2.8 HLIFAF N 7.07 min, 1E& TR RS
TN miz 433 [2M+H], i 1 5 TKE]

303.050 0

20I0 24;) 260 28I0 30;) 322) 34IO 36I0 38I0
m/z
8 S4HER MS'E (ESI)

Fig. 8 MS? spectra (ESI") of hyperoside
WS AERE A miz 415 [M+H—H,0]", L% 2071
IKIE S AERE F miz 397 [M+H—2H,0]", Fifiii2: 1
43 F CHLO JE U ERE F m/z 367 [M+H—2H,0—
CH,O1", WL.IE 9. MR TCELA LT, ZEWo
F2h Co1HagOur AR 73 BT FEIRAE A 433.112 92,
SEMME D 433.112 61, 2k 0.072%, Hi ek
FEIRIEE Ry 4 A B R gy,  HADN 431 i
WA 432, RIS YT B8R FEIRAT o

313.068 9

397.090 4

337.069 8
‘ 367.080 5
L)
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9 43Ry MS? B (ESIH)
Fig.9 MS? spectra (ESI") of vitexin
329 JfFEE N 781 min, FEEFEEUTHES
TE TN m/z 271 2M+H]", 21271 CO G
TR IERE T m/z 243 [M+H—CO]", WK 10, 1R
P TCF LI, SE YTk CisHyO0s, AH
SOy T R ERSAE K 271.060 1, SZIME Ky 271.059 88,
WEEN 0.081%, HSCHRIRIE! e TS AT
=, HAXH 7R 270, RIHENZ AL AT
32,10 AKRBEHEZHE M 826 min, IFE TR FYE
I TSy miz 287 2MA+H]T, BiE 1T K)E
TEBURHERE v m/z 269 [M+H—H,0]", B2 1 407

4151005 4331111
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B 10 AFEEHMS'E (ESD)
Fig. 10 MS? spectra (ESI") of apigenin
CO J& T A AERE - m/z 241 [M+H—H,0—CO]",
P2 1 707 CO JETEURAERE v m/z 213 [M+H—
H,0—2CO]", WE 11. MR BT, %4k
a5 Ay CisHigOg, HHRS 57 B ELIE
287.055 01, SN 287.055 17, %24 0.056%,
PSRBT SRR R, AR T
JiiE Ay 286, PRIGHENNZAL ST e A AR R
3.2.01 IR E-7-O-F#6 5T 4 10.73 min,
IE 3 PR R 73 I8N m/z 593 [2M+H],
e 1 PR (neo) Jo BRI SRR HERE
m/z 285 [M+H—neo]", WK 12, o4k

213.053 6 269.043 9

241.050 3
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m/z

Bl AKEEZEHMS E (EST)
Fig. 11 MS? spectra (ESI") of luteolin

285.074 0
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12 RIEEER-7-0-#18 K HEE A9 MS” B (ESI)
Fig. 12 MS? spectra (ESI") of acacetin-7-O-neohesperidoside

M, G5 TN CosHapOn4r AR I1 T 2
WIE N 593.186 48, SLUfE Y 593.186 68, wRZEN
0.034%, 4 SCHRIRIE! e A p 5 AT B 22-7-0-
WRS BB, LA 2 el 593, BRI AR %
BT e A R 2R -7-O- B he BB 1
3212 HIMEE N 11.09 min, 1F &R HE
IR miz 285 [2MA+H], i 2 LS K
JRE BB AERE 7 m/z 270 [M+H—CHs]", i 2 1
Iy F CO Ja T EFIERE A m/z 270 [M+H—CH;+
COl", LK 13, MEng&dlantr, Zhavn+
A Ci6H120s, A7 BT BRI (E A 285.075 75,
SIME A 285.075 47, %254 0.098%, 4 CiikifiE!!
ML SRR ER, LA T A 285,
IEHEN AL AW ] RE R BB 25

242.056 9

270.052 3
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Fig. 13 MS? spectra (ESI') of acacetin
3213 Mg E oM 1475 min, & TR
NHES T B T8 m/z 315 [2M+H], i H3 5
TEBURHERE - m/z 300 [M+H—CHs]", i 2 140
TIKIERAFERE A miz 282 [M~+H—CH;—H,0]", Fiflit
21 70 CO JERUFHIERE R m/z 254 [M+H—CH;—
H,0—CO1"; it 25 1 431 CO, AR ERE A m/z 271
[M+H—CO,]", WK 14, WRIEITCEAHHT, 1%

254.057 6 315.085 7

282.0522

300.062 4

285.039 3]
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J_ IE - -’
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Fig. 14 MSs? spectra (ESI") of pectolinarigenin
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W& 518 CiH1406, AN 23 15T E R E
315.086 31, SEZI{E K 315.086 44, 724 0.041%,
P SCHRIE S P S M s R, HAR S T
Jii ok 314, PRI ST RE i aE fa i 3R .
3214 [EHFE wr M 1676 min, 1IEHE FHLF
HEOr T3 T8N m/z 329 [2M+H]", i 2 L5 B
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CisHi606, AHXT 2> 7R BRI N 329.101 96, 5K
WA Ky 329.101 77, %724 0.058%, i kg
ST A REER, LA T REN 328,
R HEI A S P T ek BB R

268.071 9

296.066 7 329.100 8

314.0779
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Fig. 15 MS? spectra (ESI") of salvigenin
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