¢ # % Chinese Traditional and Herbal Drugs 3% 48 % 8 133§ 201747 A © 2625 ¢

EF UPLC-Q-TOF-MS RUEFXELFER T 2

T B &5 &' 2Bm", kg
1. Ry KR 2550, K 300193
2. REEM AL P E LI, RKF 300193

HOE. BE d 7B R 10 - AT IS ] BT T F 9k (UPLC-Q-TOF-MS) Huist % 52 3 L R R h b 22 Ay s R
JH Waters Acquity UPLC BEH Cyg (100 mmX2.1 mm, 1.7 um) {63845, LL0.1% P E/KER (A) -0.1% T LERR (B)
HTRAHHRAT R LD, AR R 0.4 mL/min, H3H 35 °C, AR S pL. FUERAMEMEE (ESD &7, 85787
ORI, I R R R RSB 2 SRR TR R ORI B A S R AT S . R R B AR R
DU 7K 2R 28 2O BRI B TS 2 17 A DLZs FRBRE B K PR 22 3 0 RERE I B S oy 6 A AL AL AW 6 A Tl
A 10 HERE S AR LAY, BE TR 16 N RAEE I . 8518 UPLC-Q-TOF-MS J7vkfefiist. #t
fiffi~ 50 AT M 5 T8 V2R R AKON P A 22 B0 s SR RE A 22 O3 (1) 5 08 B 3 A7 A 2% B 2 R i 7 DAy 24 5040 o R ek o o 14
IR FEER AL T SR AR A -

KRR A B ORE- ATR T SRS UK R W ENUKEEER

RESZES: R284.1 NHEFRERE: A XEHRS: 0253 -26702017)13 - 2625 - 07

DOI: 10.7501/j.iss1.0253-2670.2017.13.007

Analysis on chemical constituents of Epimedii Folium by UPLC-Q-TOF-MS
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Abstract: Objective To establish a quick method of ultra-performance liquid chromatography-quadruple time-of-fight mass
spectrometry (UPLC-Q-TOF-MS) for the identification of chemical constituents in Epimedii Folium. Methods The separation was
performed on the chromatographic column of Waters Acquity UPLC BEH C;g (100 mm X 2.1 mm, 1.7 pm). The mobile phase
consisted of 0.1% formic acid-water (A) and 0.1% formic acid-acetonitrile (B) was used as gradient elute. The flow rate was 0.4
mL/min gradient elution and column temperature was 35 “C. The injection volume was 5 puL. The negative ion mode was used for
TOF-MS scanning. The compounds were identified by retention time, accurate relative molecular mass, and fragment ions in mass
spectrometry. Results Based on the MS/MS of standards and compared with reference results, 29 compounds were discovered. Then
10 batches of Epimedii Folium sample were analyzed, and compounds in them were also identified. Finally, 16 constituents exiting in
all samples were found. Conclusion The results demonstrate that UPLC-Q-TOF-MS method is quick, accurate, and efficient for the
identification of the compounds in Epimedii Folium. The identification of chemical compositions and the definition of compositions
generally existed in Epimedii Folium which provides some experiment foundation for study of its efficiency substances and quality
control.
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Table 1 Producing areas of 10 batches of Epimedii Folium

decoction pieces
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Fig. 1 Base peak ion chromatogram of Epimedii Folium decoction pieces by UPLC-Q-TOF-MS
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Table 2 Identification of chemical constituents from Epimedii Folium decoction pieces
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7 461 7932603 7932614 14 CyHyOy 793,631 epimedoside E B MEZIE 3
8 489 6612136 6612132 —0.6 CyHy;05 661,515,353 KAEEFEH B B RURHG S 12,17
9 618 837.2814 8372817 04 CyHs Oy 883,837,675,529,367  HiiEE A A TURERG B 0
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657,513,367
421, 265

967,921,759, 661
967,921,759, 529
631, 529, 453, 353,329

717,657, 513, 367

367,295,271, 116

A BT 3
ATBHRT 3
B RURHY 18
FHAT I ORI EETT A) B RURHY S 11,19

epimedokoreanoside B L 74444
epimedokoreanoside B A4 {4

icarisoside F

epemedin L 53 7] 4 4 1 A TBHEET 11
W A (3T VID A TURERZEA 11,13
ETENI A TURERG S 0
HEH B A TIBREZ SR 11,20
2"-O-thamnosylikariside 11 ATIBHAT 18
g A TURERG S 0
mEEtC A TUREZ SR 20
2" AR 1T ATIBHRT 3,17
EFEB Jofth 21
KR A TURERG S 0

POy ER, FRHEE T ARMZE T miz 353 &1
b, L% iz A 6 4, DLE 19
I faR S i R, Az S I 4 4 L
* 2,

&9 19 (1=8.21 min) 7£ ESI-MS " %4fi# 1=
B miz 499 Rl m/z 353 31, BT m/z 499.160 8
HIM—H] &5, HEER 1N CagHpsOros IS
MassLynx v4.1 B EHE HORE AR 20 1 L A
499.160 4, HKEHAANXT > T HEMZELE 5X10° 2
W, WECHERTZAL SV FETT 1T CRARR AT

A AW 19 75 T g R 25T miz 353,
BT m/z 353 5 m/z 499 FH % 146, D 25T m/z 499
[M—H] K% 155 7 R0 8 1 miz 353 [M—
H—rha] ", HL45 SCHR S H IRDRS ff AH X 29— ot 2
fit B, ML A Y 19 Nty i,
3.3 HARRARMAE RSy BT R R IR
S TR W B2 8 o0 A, 1 278 P I AT ) PR
PR ARBEZE. AW A ™ 22, ixu
o % TR S IR P o A TR, RIS FE
TR A BRI SCHR A BT LR, S gh R 2.



¢ £ 4% Chinese Traditional and Herbal Drugs

F48% F13W 2007E T A ©2629 »

32 AEHLKEFERRPEBRS S

FEM “2.37 F“2.47 TR [ A SRt — 20
X 10 HEEEE Oy W4T UPLC-Q-TOF-MS 43-#7,
Kt BPI (il Bt & 2 fizs 4% “3.17 1R (1)
TS E 10 RO I = gy, g5 Rk
3 . HIER 3 WA, ARFEEED T Mt
EOTAFAERRZE S, X EA R AR
KKFR AT EUF IO s, ALK e T

12

—

6
5 10 12
M«u‘u M/\_A,./él\j W\Jﬁ?fmﬁhqmgwr\hw 5

O {2 Ao R P S5 s | I N 1 N 22 | S E N
epimedoside E. V4B T A. KAERFHETT By

BT AVHIEEE B WIHEE CORTHE T (icarisoside
Fo S@H O, f&ET A §idEH B

2"-O-thamnosylikariside 1. FiE I. ¥EF5E B Ml
AR FRERR, I 16 DRy o B E AN FRIFER
MISEAAC ARy, AT 25300 LRl 5 A

=)

g P .

14 16

15
ko el

‘ | s2
'Euuwlm -
u‘l o
! .

J

—— T

N
. L,—.““TJWJ“.“J\LW“’%J.‘“T““. QMMY“M;JW.

1 2 3 4 5 6 7 8 9

2 10 #IEFER R BPI 2iEE
Fig. 2 Base peak ion chromatogram of 10 batches of Epimedii Folium decoction pieces by UPLC-Q-TOF-MS
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Table 3 Analysis of chemical constituents in 10 batches of Epimedii Folium decoction pieces

W5 fe/min  [M—H] 2oy S-1 S2 S3 S4 S5 S6 S7 S8 S9 S-10
1 200 353.0887 A + - o+ -+ o+ - =+ =
2 218 353.0865 RagtEm Yo+ o+ -+ oy
3 238 3401561  ARZh Yo+ o+ o+ o+ o+
4 279 463.0889 Gxzzpkiy + O+ o+ o+ o+ o+ o+ o+ +
5 351 447.0941  astragalin + + + - + - + + + +
6 4,02 677.2021 hexandraside E + + + + + + + - + +
7 461 793.2603 epimedoside E + + + + + + + + + +
8 489 6612136 IEEEEITA o+ o+ o+ o+ o+ o+
9 618 8372814 HIFEEA o+ o+ o+ o+ o+ o+ +

10 627 8072724 HiFEEB + + + + + + + + + +
11 639 8212848 WfEEC o+ o+ o+ o+ o+ o+ +
12 653 7212355 RFTEL o+ o+ o+ o+ o+ s+ "
13 691 821.2484 FiEIF VI e
14 729 9213038 epimedokoreanoside s S#MfA  + - 0+ - - -+ -+ ¥
15 744 661.2128 icarisoside B i 7)1k + + + + + + + - + +
16 753 9213030 epimedokoreanosid 5§ H: 7444 e
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g5 fg/min  [M—H] WEE S-1 S22 S3 S4 S5 S6 S-7 S8 S9 S-10
17 7.68 9213007 epimedokoreanosid oL H )4k + -+ = - = 4+ - 4+ +
18 7.77 631.201 5 icarisoside F + + + + + + + + + +
19 821 499.1604  FAETF II CRALIEFET A) + + + + + o+
20 835 9633135 epemedin L s A4 A + - + - - - + - + +
21 972 6752292 HifEEH A (CEFEE VID + + + + + + + + + +
221022 529.1722  EAEFEIFI T S -
23 1040 6452161 #i#EEHB + + + + + + + +
24 10.64 6592309  2"-O-rhamnosylikariside 11 + + + + + + + + + +
25 1162 513.176 0  FHEFI + o+ o+ o+ 4+ + + +
26 12.00 717.2365 fiFEIFC + + + + - - + - + +
27 1276 6572132 2"-RlAWESLERLAE U T + o+ o+ o+ o+ o+ o+ =+
28 1501 421.1658 RTEB + o+ o+ o+ o+ + o+ o+ +
29 1524 367.1184  IKIEFEH + 0+ + o+ o+ o+ o+ o+ o+ +
“+7 RN FER D E AN EY, -7 FoRgitR LR PRSI N A E )

“+” indicates that the corresponding compound was contained in this branch of Epimedii Folium decoction

corresponding compound in this branch of Epimedii Folium decoction pieces
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