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Analysis of Chemical Constituent of Lilium broumii by UPLC-Q-TOF-MS*®

LIN Meiyu'?, YUAN Zhiying'?, ZENG Qi', HE Yao', XIAO Bixia', LI Yijie', DU Qi', CHEN Naihong'?**
(. College of Pharmacy, Hunan University of Chinese Medicine, Changsha, Hunan 410208, China; 2. Hunan Engineering
Technology Center of Standardization and Function of Chinese Herbal Decoction Pieces, Changsha, Hunan 410208, China
3. Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100050, China)

(Abstract] Objective To perform qualitative analysis of the chemical constituents of Lilium broumii by UPLC—Q-TOF-MSE.
Methods Acquity ultra-high performance liquid chromatography was used. Waters Acquity UPLC BEH C;s 2.1 mm Xx 100 mm,
1.7 wm) was used in the liquid phase. The mobile phase consisting of acetonitrile—0.1% formic acid was used for gradient elution.
The volume flow rate was 04 ml/min, column temperature was 35 °C, and the sample volume was 10 wl. The Xevo G2-XS
quadrupole time—of—flight mass spectrometer was used to collect data by positive and negative ionization modes with electro—spray
ionization source. By analyzing the accurate relative molecular mass of the first-level mass spectrometer and the information of the
second—level mass spectrometry cleavage, identification and speculation were performed combined with the reference substance and
literature reports. Results Totally 33 compounds including 23 phenolic acids, 8 steroidal saponins and 2 alkaloids were initially
identified from Lilium broumii. Among them, 25R)—furost-5—en—1p, 3a, 22c, 26-tetrol-3, 26-di-0O-B-D-Gls, 25R)-26-0-B-D—-Glc-
Sa—furost-3B, 22a, 26-triol-3-O-a-L-Rha—(1—2)-8-D-Gls and (25R)-spirost-5—-ene-33, 17a-diol-3-O-o—~L-Rha—~(1—2)-8-D-Gls were

firstly discovered in Lilium broumii. Conclusion UPLC —-Q -TOF/MS® can analyze the chemical components of Lilium broumii
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comprehensively and quickly. This study lays a good foundation for the further elucidation of the pharmacodynamic material basis

and quality control of Lilium broumii.

(Keywords) Lilium broumii; chemical constituents; UPLC—-Q-TOF/MS®
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S i Waters Acquity UPLC BEH
Cis(2.1 mmx100 mm,1.7 pm); F3IH: M (A) -
0.1% 2K (B) , B B P :0~2 min,3% A;2~6 min,
3%~10% A;6~9 min,10%~15% A;9~12 min,15% A;
12~16 min,15%~25% A;16~18 min,25%~30% A;18~
22 min,30%~40% A ;22~25 min,40%~80% A ;25~
27 min,80%~95% A;27~30 min,95% A;30~36 min,
3% A;HER 35 °C; ¥k 0.4 mL/min; PEFERE10 WL,
22 ik A

FL IS 55 B AL R(EST) , 1IE 5 B PRI AR S, T
TR A% 2R Continuum, B 7R A 600 °C,
FAL RN 800 L/h, BAEHIE 2.5 kV, B F IR
T 120 °C 4EFLHLE 40 V, S ATSHE F50 L,
HHEE N mz 100~1 200, KA B 6l g
i transfer Al trap LR35 4 eV F1 6 eV, HiAE
AN, 71 FEEUT tansfer F1 trap HLE 53514
10 eV #1 60~75 eV, HIseZmR- ik AR (Lock
SprayTM ) X Jiz &t il 55 B A2 GE Wi 5 wl/min,
2.3 HEan L
231 fEXsE S wa B R 80 H i
(4°5) , BUBK 0.5 g, & T 50 mL I R %K
FE L, NA 50% F B 20 mL, FREIiC S E R, =l
THEFE 1 h, A H 40 min, 50% F B AN K T
12 000 r/min, & .L> 10 min, i3 0.22 wm L UEE
SR i = VA NS i1 A 21U
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121.0290
353.087 3

415.124 8

179.034 6
415.124 0
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399.128 6

237.0750

429.1411
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457.1359

441.137 5

441.1418

693.201 4

693.201 4

121.029 0
353.0873

415.124 8

179.034 4
415.124 8

399.129 1

163.039 5
399.129 1

399.129 1

237.076 3

429.1397

193.050 1

267.086 9

457.134 6

441.1397

441.1397

693.203 1

693.203 1

0.0
0.0

0.0

1.1
0.8
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THAH B
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3,6-0- — [ B M
W BRIR] 43 S04 A
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W BRIR] 23 44 A

121.029 O[M-H]
191.054 8[M-CoHsO3-HT
179.034 6| M- C;H1005-H]
161.022 4[M-C;H;0,05-H,O-H]"
235.061 O[M-Glc-H, O-H]
179.034 6[M-Glc-C3HsO,-H]
161.022 4[M-Glc-C3Hs0,-H,O-H]
135.044 5[M-CO,-HJ
253.075 3[M-Glc-H]"
235.061 O[M-Glc-H, O-H]
179.034 6[M-Glc-C3HsO,-H]
161.022 4[M-Glc-C3Hs0,-H,O-H]
237.075 0[M-Glc-H]"
163.040 2[M-Glc-CsHO,-H]
145.028 4[M-Glc-C3Hs0,-H,O-H]
119.049 9[M-Glc-C3Hs0,-CO,-H]”
119.049 9IM-CO;-HT
237.078 1[M-Glc-H]"
163.040 2[M-Glc-C3HO,-H]
145.028 4[M-Glc-C3Hs0,-H,O-H]
119.049 9[M-Glc-C3Hs0,-CO,-H]”
237.075 0[M-Glc-H]"
163.040 2[M-Glc-C3HO,-H]
145.028 4[M-Glc-C3Hs0,-H,O-H]
119.049 9[M-Glc-C3Hs0,-CO,-H]"
163.040 2[M- CsHsO,-HT
145.028 4[M-C3Hs0,-H,O-H]
119.049 9[M -C3Hs0,-CO,-H]
414.115 6{]M-CH;-H]
307.010 8[M-C;Hs0:-HT
267.085 1[M-Glc-H]"
193.050 1[M-Glc-C3HsO,-H]
175.039 7[M-Glc-C3Hs0,-H,O-H]
178.027 6[M-CHs-H]
149.059 1[M-CO,-HT

[

[

[

[

[

L
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134.034 9[M-CH3-CO,-H]"
252.063 O[M-CHs-HJ
193.053 0[M-C3HsO,-HT
175.034 6[M-C3Hs0,-H,O-H]
415.124 8[M-Ac-HT
397.114 O[M-Ac-H, 0]’
295.082 O[M-Glc-H]
253.072 0[M- Ac-Gle T
179.034 6 M- Ac-Glc-C3HsO,-H]~
[
[

161.024 9[M- Ac-Glc-C3Hs0:-H, O-H]”

399.128 6[M-Ac-HJ

381.116 1[M-Ac-H,0]"

163.040 2[M- Gle-CsHs0,-H]'
145.028 4[M-Gle-CsHs0,-H,O-HJ
119.049 9[M-Gle-C3sHs0,-CO,-H]"
399.128 6[M-Ac-HJ

381.116 1[M-Ac-H,0]"

163.040 2[M- Gle-C3Hs0,-HJ'
145.028 4[M-Gle-CsHs0,-H,O-HJ
119.049 9[M-Gle-C3sHs0,-CO,-H]"
517.156 6[M-CyoHzOs-HJ
499.142 4[M-C;H305-H,0-H]"

337.089 9[M- C10H:03-H,0-C6H1005-H

[
[
[
193.050 1[M-C,,H,;0,,-H]
175.039 7[M- C2;H25013- H,O-H]~
517.156 6[M-C1,HsO3-H]
499.142 4[M- C;0H505-H,O-H]"

[

[

[

337.089 9[M- C10H:03-H,0-C6H1005-H

193.050 1[M-C;;H,5015-H]
175.039 7[M-C;;H;5013- H,O-H]"
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18 1694  CyuHs:0p [M-H 6932014 6932031 25 36-0-" B BW KL 517.156 6[M- CyHyO5-H]
RERHERE) 2 SR 499.142 4[M- CyoHs05-H,O-H]"
337.089 9[M- C;oHsO5-H,0-C¢H,005-H]
193.050 1[M-CpH5015-HI"
175.039 7[M- Cp2Hy5015- HO-HI®
19 1777 CyHsiOus [M+Na]* 7954096 7954084 L5 (25R)-Wk i ke-5-45 755418 6[M-H,O+H]"
-183a,22a26- DU ¥ 593366 4[M-H,0-Glc+H]"
-3.26-0-3-D-MEMWE 7 449254 8[M-H,O-Gle-CgHy60p+H|
ZpE 4312314 5[M-H,0-Gle-Gle+H]["
413306 9[M- H,O- Gle-Gle-H,O+H]"
287201 9[M- H,0-Gle-CgH;0,-Gle+H]
269.192 4 M-H,0-Gle-CsH, 0,-Gle-H,O+H]*
251.178 6[MH,0-Gle-CgHi60,-Gle-H,O-H,O+H]"
20 1823 CsHzNO,s  [M+H]" 8345035 8847414 31 - 738445 9[M-Rha+H]"
576.389 6[M-Rha-Glc+H]"
414339 2[M-Rha-2Gle+H]"
21 1844  CyuHgNO,  [M+H] 70449 4 0.7  L-JE i 576384 7[M-Rha+H]"
70448 4 414339 2[M-Rha-Glc+H]"
22 1869  CisHpsOus [M+Na]* 9234599 9234616 -1.8  (25R-IR S iS4 883469 4[M-H.O+H]J'
36,12a-—FE-3-0- 721420 4{M-H,O-Gle+H]"
a-L- WL B 250 (1 575358 5[M-H,O-Gle-Rha+H]*
—2)-[8-D-MLIi%%] 413306 9[M-H,O-Gle-Rha-Glc+H]"
Bi-(1—~4))-6- 395292 8[M- H,O-Gle-Rha-Gle-H,O+H] *
D-HIF 3] 25047 B 287.201 9[M- Gle-Rha-Gle-H,0-CsH,60,+H]
WP D 269.192 4[M- H,O-Gle-Rha-Gle-CH; 0,+H]*
251.1819[MH,0-Gle-Rha-Gle-CH,0-B,O+H|*
23 1884  CysHyOy [M+Na]* 9254755 9254773 -19  (25R-5a- M ki 885483 S[M-H,O+H]"
36,12a-—FfE-3-0- 723433 2[M-H,O-Gle+H]"
a-L- WL B 250 (1 577372 5[M-H,O-Gle-Rha+H] *
—2)-[B-D-MLI%] 415322 6[M-H,O-Glc-Rha-Glc+H]"
Bi-(1—~4))-6- 397.309 O[M- H,O- Gle-Rha-Gle-H,O+H] *
D-H A 2k 289216 5[M- Glc-Rha-Gle-H,0-C¢H;c0,+H]"
271206 9[M- H,O- Gle-Rha-Gle-CgH,60,+H]"
253.1964[MH,0-Gle-Rha-Gle-CH, ,0,-B,O0+H*
24 1908  CisHOus [M+Na]" 9254755 9254773 .19 (25R-26-0.5D- Wt 885483 5[M-H,O+H]
T2 B - i e-5- 723427 7[M-H,0-Gle+H]*
45 -38,20a.26- = I 579.316 O[M-H,0-Gle-CgH,60,+H]
3-0-a-L-M i B 25 415318 5[M-H,0-Gle-Rha-Gle+H]*
B (1 —2)-D-HE W 397.309 OM-H,O-Gle-Rha-Gle-H,O+H] *
B 271203 6[M- H,O-Gle-Rha-Gle-CgH,60,+H]"
253.1964[MH,0-Gle-Rha-Gle-CH, ,0,-B,0+H*
25 1914  CisHeOus [M+Na]" 9274933 9274929 06  (25R-26:0-4D Tt 887499 9[M-H,O+HJ
I 61 28 B -Sa- MR B 725448 7[M-H,0-Gle+H]"
%t -36.20a.26- = ¥ 581332 0[M-H,0-Gle-CgH,O,+H] "
3-0-a-L-ME W L 25 435275 3[M-H,0-Gle-CgH40,-Rha+H]"
B (1 —2)-D- AL 417334 9[M-H,0-Gle-Rha-Gle+H]"
B 399326 2[M- H,O-Gle-Rha-Gle-H,O+H]*
273222 2[M-H,0-Gle-Rha-Gle-CgH, 60,+H]
255.2124[MH,0-Gle-Rha-Gle-CH, 0-B,O+ H|*
26 2012  CyuH:O; [M-H  38.1139  383.1131 21 13-0- % FH 8 163.040 2[M-C,H,,0,-H]
Hihg
27 20.18  CpHs,0s [M-H  413.1242  413.1236 L5 1-O-pEEEt-2-0-%F  398.102 3[M-CHs-HJ
Fr o W H A sk W 193.050 1[M-C,,H,,0,-H]"
SRRk 163.037 6[M- C;;H1,05-H]"
28 2042 CpHs,0s [M-H  413.1242 4131236 L5 1-0-F3EE-3-0- %} 398.102 3[M-CH;-H]
Fr o W H A sk W 193.050 1[M-Cy,Hy,0,-H]
SRRk 163.037 6[M- C;;H1,05-H]"
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HENE S
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29 2047 CxH2409 [M-HT 443.1357  443.1342

30 20.69 CxH2409 [M-HT 443.1357  443.1342

31 21.75 C4sH7017 [M+Na]* 907.4635  907.466 7

32 2437 C3He2013 [M+Na]”  761.4064 761.408 8

33 2491 CasH7uOns [M+Na]”  937.4774 937.4773

232

0.1

12-0- — Bl 31 Bt H
s

1.3-0- — Bl 2 Bt H
s

(25R)-UZ { %t -5- I
-33-0-a-L- M L 2
Pli-(1—2)-[8-D-Mt g
HI%KE-(1—~6)]48-D-
LR 3 A

(25R)- M {ibe-5-4-

3,176 "JE3-0-a-L-
MR B (1 —2)-

B-D-F %

(25R,26R>26 FE

((( ﬁ‘é 3—/))-0-0
z, utt um T
-(1—2)-[3-D- Mt i i
% Bl -(1—6)}3-D- Tt
W 28

193.050 1[M-CisH14Os-H]®
193.050 1[M-Ci3H1a Os-H]

723433 2[M-Gle+H]"

577372 5[M-Gle-Rha+H] "

433258 5[M-Gle-CsHisO+H]*

415322 6[M-Glc-Rha-Gle+H] "

397.309 O[M-Gle-Rha-Gle-H,O+H]
271236 O[M--Glc-Rha- Gle- CsHi60+H]
253.196 4[M--Glc-Rha- Gle- CgH60,-H,O+H]
739424 7IM+H]"

721414 9[M-H0+H]"

575358 5[M-H,O-Rha+H]"

413306 9[M-H,0-Rha-Glc+H] "

395292 8[M-H,O-Rha-Glc-H; O+H]"
269.192 4[M-H,0-Rha-Glc- CgH,0,+H] "
251.178 6[M-H,0-Rha-Glc -CsHys0,-HLO+HT
883463 3[M-CH;OH+H]"

721414 9[]M-CH;OH-Glc+H]

575358 5[M-CH;0H-Glc-Rha+H]"

413302 8[M-CHs0H-Glc-Rha-Gle+H]'
271206 9[M-CH3OH-Gle-Rha-Gle-CsH1O+H]
253.196 4[M-CH;OH-Glc -Rha-Gle-CsHy40,-
H.O+H]"

3.1 Rk
1y 1% 25 o3 E ST B F kil =X T 34 4 1R 4
o R, A B 5 A BRI IR RS, 45k
AP 1.2 4.7 12,30 525 %60 B8 5 DL SCHk[7-8] e
X, 3 5 8 R NP R R T S SR W MERR %
B2 BTERIR . L MERR 6 A LR | B AR R A T
R AT A RS ST BT ms
179.034 6 .m/z 163.040 2. .m/z 193.050 1,45k 14
AR, A5 kR AEW KK CO,, 5 IE 1 m/z
135.044 5,119.049 9,149.059 1 IR BT
RG] 18 A~y H M ER L &, Horh 8 A
MR H BT, (LAY 5.8.14 15 i it 5% id
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