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UPLC-ESI-MS ;% FIRMESHHLRKEPR 11 PRSP EE"

CHMBERI A SEM A 250 R T SER s | K2 5 PP 2T S STV B T RIS s 252 BT 550004)

HWE BW: 2385304 E#E — $IEE (UPLC-ESI-MS ) 7% B Bl & 3 25 40 Rk P IR FILE & 37
R AXRTILEZ ILRE GRR TEERM FILEE P T M A LB -3-0- 2585 M
B 11 Amat94 2, ik £ ACQUITY UPLC BEH C,y &34 (2.1 mm X 100 mm, 1.7 pm ), VA 0.1% ¥ &%
KRR -0.1% F B TRE R AR hAa, ¥ 2, Aik 025 mL - min™', 4238 45 C, R A &% 5 & T K (ESI),
MAFH TN (SIM) BEXAen, ER: XA FILFELZ HERR AXRTILEEFILELT HR]R.EER
BREILEZ P T PSR L BB -3-0- Z A4 MR 69 2R 4 %) 4 0.051~3.256. 0.050~3.200.
0.056~3.594 . 0.050~3.206., 0.109~6.975, 0.053~3.394 . 0.012~3.087 ., 0.012~50.800., 0.026~3.363 . 0.065~26.550.,
0.013~3.328 mg L' JEE N 5% @R ERIFEMRE A, R I KT 0.999 0,-F 34 Aett el F 4 94%~103% & B
Ao 13 AR T ERETILAE FRRR AEXRTILEZT ILEE GRIR BERR FILEE P T M
B BB -3-0- ZHWF ME AN E LR 55 A 2.00~27.45.2.41~20.76., 1.63~27.57, 1.75~20.80.,
16.35~115.81,4.28~20.04, 0.48~17.41,102.90~935.53, 9.44~42.92 . 10.02~246.09.2.51~47.37 pg-g"'. #it: Fr
& L AR LC-ESI-MS 4% M & 7 ik Peik AL, BT, TR TLRBR TS,

KEIR: KAk, BT WS LW ER -3-0- Z58F; SRR LR L, e Gk - IR A; $454
=

FESES:RI17 XERFRINAD : A XERS:0254-1793 (2019 ) 08—1425-08
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Simultaneous determination of 11 constituents in Laportea
bulbifera of Miao medicine by UPLC-ESI-MS’

WU Dan, TANG Juan, LI Ying, LI Jing, CHEN Si-ying, GONG Zi—peng,
LI Yong—jun, WANG Ai-min, LI Wei-wei, WANG Yong-lin, LAN Yan-yu

( Guizhou Provincial Key Laboratory of Pharmaceutics, Engineering Research Center for the Development and Application of Ethnic

Medicine and TCM ( Ministry of Education ), School of Pharmacy , Guizhou Medical University, Guiyang 550004, China )

Abstract Objective: To establish an UPLC-ESI-MS method for simultaneous determination of gallocatechin,

neochlorogenic acid, epigallocatechin, catechin, chlorogenic acid, cryptochlorogenic acid, epicatechin, rutin,
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isoquercitrin, kaempferol-3—O-rutinoside and quercitrin in Laportea bulbifera of Miao medicine by UPLC-ESI-
MS. Methods: The chromatographic separation was performed on a ACQUITY UPLC BEH Cg( 2.1 mm x 100 mm,

1.7 pm ) with a mobile phase consisting of 0.1% formic acid acetonitrile=0.1% formic acid at the flow rate of 0.25

mL * min~'. The column temperature was 45 °C . Electrospray ionization source ( ESI ) was used combined with
selected ion monitoring ( SIM ) mode mass spectral acquisition. Results: The linear ranges for gallocatechin,
neochlorogenic acid, epigallocatechin, catechin, chlorogenic acid, cryptochlorogenic acid, epicatechin, rutin,
isoquercitrin, kaempferol-3—-0-rutinoside and quercitrin were 0.051-3.256, 0.050-3.200, 0.056-3.594,
0.050-3.206, 0.109-6.975, 0.053-3.394, 0.012-3.087, 0.012-50.800, 0.026-3.363, 0.065-26.550 and
0.013-3.328 mg * L' showed good respectively ( r7>0.999 ) , whose average recoveries were 94%—103%. The
contents of gallocatechin, neochlorogenic acid, epigallocatechin, catechin, chlorogenic acid, cryptochlorogenic
acid, epicatechin, rutin, isoquercitrin, kaempferol-3—O-rutinoside and quercitrin in 13 bantches of Laportea
bulbifera of Miao medicine were 2.00-27.45, 2.41-20.76, 1.63-27.57, 1.75-20.80, 16.35-115.81, 4.28-20.04,
0.48-17.41, 102.90-935.53, 9.44-42.92, 10.02-246.09 and 2.51-47.37 pg- g, respectively. Conclusion:
The established UPLC-ESI-MS method for determining the content of Laportea bulbifera of Miao medicine
is quick, sensitive, accurate and reliable, it can be used for the quality control of Laportea bulbifera of Miao
medicine.

Keywords: Laportea bulbifera; rutin; quercitrin; kaempferol-3—O-rutinoside ; chlorogenic acid; catechin; LC—

ESI-MS; muti—component determination

P 24 21 R R 9 55 RRRE SERR Je A ) B 2 SR
Laportea bulbifera ( Sieb.et Zuce. ) Wedd. B#rff ol T4
SH XA BFERRR, SN 2R M B
USRI, % M AL DAk, T TR YT KR BEAS , Bk 4h
B, BRI T (BN
M BRI B hniE ) (2003 4ERR ) T, iZAniE AL
XFHARAR PER D RE 3230 IR T i S s A A T
TR TR 1 I e WA E , Dy e
[ bR , AT ST R T IR 2 H A oI Y
LAt b1 G R £ — BRI (UPLC-
ESI-MS ) A 5 5B i % Ja 1k R
U0 6 2 O, S A R 2 R R v
BTFILER Biglim REEFIILERILER.
ZR AR B Ak R FRILAS R T S IR
1y —3-0— 25 AT KM BT 11> o3 19 2 B i A6
I G347 752, A ZE AR JRR 1) o 42 ) B 9 M) 4
PESZIGARYE .

1 {F5H#
L1 AU

ACQUITY UPLC % = 0B AH 235 —TQ Detector
AU 3 R AN ( Waters 23 7] ), Allegra 64R BUAIG IR =
L ( Beckman Coulter A F) ), ZH-2 B EIR &

AR S

o (R MAR AR ), AE240 I+ TJ7 5y 2 —H,
TRV (LR — FER 2T FRAF] ), XYN-
I5LP AR MAL A R & AR A C_ M A TS FR
8F] ), FL-UP-YZ-20 BB ALK AL (5 R AR
FA BRI ), KQ-250E AR 7 i v e #s (B il i
FAERA BRA T ).
1.2 #E

X RBEEFILAR ERETFILEE LR
2 ORILAE (WAL= AH, &R =98%), #rik
JERPR (VG A8 U8 A= Py R A BRA AL #1655 BCY -
0921, F it =98% ), &k l2 (VL VA R A YR A
PR, HES BCY-0414, 5 1= 98% ), Faa JR iR (11
PUfE AR A PR AL S BCY-0920, & &
=98% ), ;T St LA By -3-0- SAEBET .
Wi Rz (b 1l 24 R e F 5T B, 415 100080~
201610, 112007-201602, 111809-201403 , 111538-
201606, & &1 =98% ). W EE. NG W R h g
4l H Merck 2 A, K ARBAK , HAna500 A /4t

S FHELARRRE M RIS, 28 B B B 2 e
A 252 O 2 PN DR SC I B2 25 5 = R A 3k 25
R Laportea bulbifera ( Sieb.et Zucc. ) Wedd. 1 Ji
hL, FEAEEARILEER 1.
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Tab.1 Sample information table
P Bl ID Rl H 8 i b FEfh 1D SRl H 1 i
(No.) (sampleID) (purchase date ) (origin ) (No.)  (sampleID) ( purchase date ) (‘origin )
Sl DL-1 201707 PSR S8 LL-1 201707 LA
( Dangwu Town, Guiyang City ) ( Longli Town, Qiannan City )
s2 DL-2 201708 PSR 9 LL-2 201708 LA A
( Dangwu Town, Guiyang City ) ( Longli Town, Qiannan City )
s3 DW-1 201708 SR S10 LL-3 201708 LAl
( Dangwu Town, Guiyang City ) ( Longli Town, Qiannan City )
S4 DW-2 201708 #5%) ( Duyun City ) St1 7J-1 201707 EERTEAE
( Zhijin County, Bijie City )
S5 DW-3 201708 #5%3 ( Duyun City ) S12 7)-2 201707 BeAy 4
( Zhijin County, Bijie City )
S6 DY-1 201708 SRR S13 VARK 201708 HATELG
( Dula Town, Guiyang City ) ( Zhijin County, Bijie City )
87 DY-2 201709 SRR

( Dula Town, Guiyang City )

2 AEEER
2.1 IR R S A A TR A%

G R B RRBON B I FILAS R TS IR IR |
BRETILEER JLAE SRR R F LA
BT S LA -3-0- AT M
T, N A AR T E A E 10 mL BRI 1
mL ZE T ILAEE 0.521 mg, BiEglimg 1.024 mg, %
WEFILEE 0.575 mg, LEJRR 1.114 mg, fR 2k R R
1.086 mg, JLAEEK 1.026 mg, LA K 0494 mg, /5 T
0.508 mg, SEHit B 1 0.538 mg, LI ZS W) —3-0— 270k
1 0.531 mg, i K2 0.710 mg 4 BA—Xf BR Sl A 45
3 )R 2 L AR 4% B — Xof B YR e, R
K (50 :50 ) il A 1 mL & F LA R 3.25 pg.
BER )RR 3.200 pg REETILAER 3.594 g, LR
3.206 pg, LR 6.975 pg, B2k R R 3.394 peg, %)L
A5 3.088 ng, T 50.8 pg, Mt 3.360 pg, 1125
iy —3-0— ZEFMELT 26.55 ug, M2 11 3.32 pg MR &
Xof B it 25, 20 “CARAE, %51
2.2 MEKS AR

Hh B PRI R RRLRY (3 2 51 ) 49 1.0 ¢, 2%
17 £S5 70% CBEK IRSEE 2 h, 218, HH
14 551 70% L BEKIPIREERL 1.5 h, & 38, fe 5 H
14 {581 70% L EEK IR ERI 1.5 h, i 3g. &3F 3
UHEBGR, I3k 46 2 0 L BRI B B 5 A 2 e

S

1 g mL™" KMRNIE T B SRR (1 1) ZEHL3 IR,
B IFIE T B, ISGE T8, 7€ 60 C/KIEHE T, 15 2
CLRIBRIE T B2 U A , T B 5 (270 W, 40
kHz ) ¥ f# IF 45 %8 10 mL, 12 000 r > min™" &5.0> 10
min, B35, HERERT ] 509% B RS KRS 1 A5 1ERE .
2.3 gt

% 1 5 3% FE Waters BEH Cjg (2.1 mm x 50 mm, 1.7
pm ), P97 Waters Van Guard BEH C g ( 2.1 mm x 5 mm, 1.7
um ), FESIAA 0.1% HER MG (A )-0.1% K (B), B
B Uk B (0~0.5 min, 5%A; 0.5~4 min, 5%A — 10%A;
4~7 min, 10%A — 40%A ; 7~7.5 min, 40%A — 95%A ; 75~8
min, 95%A ; 8~8.5 min, 95%A — 5%A ; 8.5~10 min, 5%A ) ,
Fik 0.25 mL - min™', BEIR 45 °C, FREARY 3 ul,
2.4 KA

K FH L 25 H B R (ESL), 4045 i B iR 3
kV, 5 F IR EE 120 °C, £ 7SR E 350 C, 1
FERGRMWA(N,) HESS0 L-h', #H1# 5XH
PERE B T W ( SIM ), Joit 1% 45 48 R 4 I Ak R AR 4y
MassLynx 4.1 TAE%,, 11 A5 H T & oA il el
B2,
2.5 JiikeEEEg
251 LEME BURAXHR SR K& 50% HEK S
FI IR “2.37 “2.4” T AR T I5E A S R 0E i o
Br, G5B PR LR 1, g5 LE M KA.
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Tab.2 Parent ion and parameters of selected ion recording ( SIM ) mode of analytes
% AF (S| Fi, Mk 55 FEL i U I B i) HEFLHL R
miz
( component ) (formula)  (retention time ) /min ('polarity ) (dwell time ) /s ( cone voltage ) /V
BT LA ZE (gallocatechin ) C,sH,,0, 2.69 ESI” 305.0 0.12 35
HhekE R ( neochlorogenic acid ) C6H 504 3.60 ESI” 353.3 0.11 25
FWE T ILEZE (epigallocatechin ) C,5H,,0, 434 ESI” 305.0 0.1 35
JLESE (catechin ) CysH,,06 4.98 ESI® 289.0 0.1 35
LR ( chlorogenic acid ) C6H 50, 5.16 ESI” 353.1 0.08 35
st AR ( cryptochlorogenic acid ) C6H 504 5.58 ESI” 353.2 0.1 35
F2 LA Z (epicatechin ) C,sH,,04 6.14 ESIT 289.0 0.08 35
7T (rutin) CyyH300,6 6.68 ESI” 609.1 0.06 50
SR A (isoquercitrin ) CyHy04, 6.83 ESI 463.0 0.06 45
WIASEY -3-0- 258 CyyHy00, 6.93 ESI” 593.0 0.06 50
( kaempferol-3—O-rutinoside )
HitJ2 4 ( gallocatechin ) Cy H,00,, 7.14 ESI 449.2 0.06 20
RT: 7.14
90 90+
45 A l 45{ A N
0+ . . . . . . e : 1
o 1 2 3 4 5 6 7T 8 9 10 00 3 5 6 7 8 9 10
9 - RT: 6.93 9-
4(5) 4B 8 454 B Lol
o 1 3 3 4 5 6 7 & 8§ 10 03 3 5 7 &5 3 o
9 - RT: 6.83 9-
45 - C r{ 454 C MH
0+ , . . , . R . 0 i i ) ‘
0 1 2 3 4 5 6 7 8 9 10 0 3 5 6 7 8 9 10
%0, RT: '6,68 %0, w
45 -| 5]
S ‘ ‘ ‘ ‘ ‘ A ‘ Sy ‘ ‘ ‘ ‘ ‘
T 0o 1 2 3 4 5 6 T 8 9 10 T 0 3 5 6 7 8 9 10
= RT: 6.14 £
g 90 o g 907 o
£ 45 | E 55 o
|0 X 00 S 0] : e
e 0 1 2 3 4 5 6 7 & 9 10 o O 3 5 6 7 8 9 10
5 RT: 5.58 £ 00
s 453 F h 3 45} F £
= 04 . . . , = . : . , = 04 : ; ; ; ; ; ‘
" i 2 3 4 5 6 7 8 9 10 b 0 2 5 6 7 8 9 10
# RT: 5.16 #
' 90 o . 5 ® %6 W
o 1 2 3 4 5 6 7 8 9 10 0 2 5 6 7 8 9 10
RT: 4.98 90
90 H
ik | 5| “
o 1 2 3 4 5 6 17 8 9 10 0 2 5 6 7 8 9 10
90 RT: 4.34 90 I
453 I | 45} o
0+ . . : == ; ; : : , 01 I T ! I . X !
0 1 2 3 4 5 6 7 8 9 10 0 2 5 6 7 8 9 10
90 RT: 3.60 90 5
J | 45
481 . I 01‘ ‘ S
0 1 2 3 4 5 6 7 8 9 10 0 2 5 6 7 8 9 10
90 RT: 2.69 90
By Y
0 I T T = ‘_\ T T T T T 1 ! ! T T ! ! f !
0 1 2 3 4 5 6 7 8 9 10 0 2 6 7 8 9 10
t/min t/gxin

a

A. Hi B2 (gallocatechin ) - B. 11 A5 —3-0- 25 Fhl 1 ( kaempferol-3-O-rutinoside ) C. S4fit iz 1 (isoquercitrin ) D. T (rutin) E. 2 JLAHR
(‘epicatechin ) F. FRZEJE R ( cryptochlorogenic acid ) G. Z8JFFR ( chlorogenic acid) H. JLASZE (catechin ) 1. REEF LA ZE (epigallocatechin )
1B R ( neochlorogenic acid ) K. T JLASE ( gallocatechin )
B1 RBAEXREMG(a)RZ=EEFEFN(b)H 11 MBS RNEFiRE

Fig. 1 Extracted ion chromatograms of 11 compounds in mix-reference substances ( a ) and blank solvent ( b )
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252 ZMEXRRIERE TR B2 T~ IRA XTI
il 5 B TG o, I 50% FPYE/K A R 6 ISR B (1) 22 91
TRA RIS AR FRIR “2.37 “247 TR MFIRE P T 12
HEREST T, DA RN B A3 T iV B (X)) S Aa b, LA

i o i AR (Y ) SR ARR 753 [ U5 05 F B AT G 2
B, AR IR 11 AR e AR L AV R A A 2 R
Uf o BCHITR A X R S A, Il LA B, ERE AT,
BRI FE AR L SIN=10 THEE B RBR 252 I 4.

F4 OEMEFEREER

Tab.4 Linearity and quantitation Limits

% MR ) AN %iﬂ;ﬁ .
(. component ) ( regression equation ) K (linear range )/ (mg -+ L") ( quantltatlon_}lmlt )
/Cmg- L")
WEFILKRE (gallocatechin ) Y=812.9X-61.60 0.999 2 0.051~3.256 0.204
FERETR (neochlorogenic acid ) Y=556.2X-26.70 0.999 3 0.050 00~3.200 0.200
FWETILAE (epigallocatechin ) Y=672.4X-39.50 0.999 4 0.056 00~3.594 0.223
JLZEZ (catechin ) ¥=892.7X-37.80 0.999 1 0.050 00~3.206 0.100
SR ( chlorogenic acid ) ¥=391.6X-38.10 0.999 5 0.109 0~6.975 0.218
a2 5% ( cryptochlorogenic acid ) Y=723.0X-37.50 0.999 8 0.053 00~3.394 0.106
FILZEE (epicatechin ) Y=1 550.8X-29.90 0.999 8 0.012 00~3.088 0.096 0
T (rutin) Y=727.8X+278.8 0.999 1 0.012 00~50.800 0.0450
SEMiEZ 1 (isoquercitrin ) Y=2 768.8X-87.90 0.999 7 0.026 00~3.363 0.0530
INZS W -3-0- ZEF M ( kaempferol-3-O-rutinoside ) Y=1243.5X+84.80 0.999 6 0.065 00~26.550 0.052 0
Mtz 4 ( gallocatechin ) Y=5 545.6X-176.5 0.999 7 0.013 00~3.328 0.098 0

253 KiEE  BURA X RS, ES IR 6 1K,
MR ETFILER Fiaim REETFILER LA
F GRR REER RILEER T M
AW -3-0- ZSABET Mz 17 I ALY RSD 43901k
1.2% . 1.7% . . 1.8% . 1.6% . 1.1% . 1.8% . 1.8% . 1.4% .
1.5% . 1.8% . 2.1% , 25 - 3R BKG % FE RLA4-
254 HEM

i 8 “2.27 TR J5 i £ [A) — AR i (DL-1)
AL AT 6 17, FRREHRE R “2.37“2.4” T T (IR
R SR R A BT, DA 45 LA e T RR, S5 R B 1
LA E R AR REETILAER LR SRR .
PR IR R RILASER T M AT LA -3-0-
ZEAT AT M R A AT 34 B 43 5 R 29.85.22.66
28.07.18.74 . 14.11.14.52 ,17.49 . 640.25.17.50.
262.68.48.19 pug - ¢, RSD 53510 2.5%.3.3% . 1.4% .
1.1%.2.2% . 2.3% . 1.0% .2.0% . 2.4% . 2.4% . 1.8% , 4%
RELHEE R
255 ek

B 227 TR [A] —f Bl s W, 43 0 T 0.
2.4.8.12.24 h HFERIN, 25 R EFILER B
SRR RKEBTFILARILER GER. RS

S |

SRR R ILAEFE T MR L 1A By -3-0-
5 OB A M R A 0 T AR 9 RSD 43 IR 1.7%
2.0%.2.6%.2.4% .3.2% .2.5%.3.2%.2.8% . 1.7% .
2.4% . 2.7% , %5 F 3 W HE R 5 TR WO7E 24 h R e
A7,
2.5.6  FE ISR

K % B BCE S0 B I L0 R R 25 6 R (it 5
DL-1)6 13, 50 0.5 g, PG MM S/ b 1: 1,
RN “2.17 TR ] 28 10 1R A ) BE b A 28V, B
“2.27 TUF 7 ik A R, SERERTIN AT, &b
BETFILRR sk LR ETILARE JLAE.
SRR R RILEER T M
By —3-0- ZE AT kB2 1 1S X AR [l R 43 J31]
$998.3%.97.3%.95.3%.98.1% . 96.5% . 94.2% .
103.1%.99.6% . 95.8% . 101.2% . 98.7%, RSD 43 51| Hy
1.9% . 1.8%.2.1%.2.0% . 2.2% . 2.5% . 1.8% . 2.0% .
2.5%.1.6%.2.2%.
2.6 FEAINE

A3 13 HELT R R 24504, 4% B8R “2.27 T Jy vk
il 2 U A AR, HEREAG N . R I O R
i BRI S,
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3 itig
3.1 ZURIBRZGH B PR R

B2 L1 R R SRR SRR 2k 28 SORR Y 42 B
AT 2003 4R B2 2G04 | IR 2GR BT i A )
BRI R R B RR A | T 45
P TR R TR . (BT SR A 2R
JBR 5 L AH [ AR I o3 AH AL, 25 50 TR , DRt At 5]
SCHR, SAES R IR0 A JLARRIE (1) AR IS 2 25
FRR A RIHER, 225 M, R imbsts Aok a, B
AL, FRE NG, 2 s R tEam, v] ILER 4, IR 4T
My, 257 s 2L B S D ROEE L (2) MBRIIIE EX
YR , S de , L0 S BV sk [ , 1 2 HLAG 4 O |
I 147 A U7, A T A B VS R LA B, L
Wio (3)WHICE A 1~4 DR,
3.2 R EE

R e SC R i T8 % A S B0 % A X 2D R R AT R
BRI sh A R 5 B JE il L, AR SE IR % 58 T S Rl
I CHEE 50% W EEKIEH  LBE.95% LK
70% LKW . 50% LK) i E L Bor
KA PO X S5 R 70% BRI RAE R 2
U TR [RD P2 B o3 22 5 AU B 58 T A
Tk 2R ZBEFIIE T 3, 45 50 IE T 2K B0
AR I A W A H AR IO A 30 LG, 525
B P 2T LLRIBRER U 26 R 70% £ B/ W Il i
B, SR BB 20 FHIE T AR
3.3 Knill ik

SRS R R T 22 RO W ( MRM) YA
25 045 B ma B AR, GO B SRR A B3 L i
LR R MER R IR IS, Tk L B /. SR
T VEPE R W (SIM ) B BER 7/ [ M+H ]l
[ M=H ]~ 475> T8 8T, R IEs T3 71
()5 5 B I = T MRM BT SR 6 7 5 i i
S, IR S 6 e 0k SIM 47148 7 38 T 5 B LD R PR
M HRFRIAR 11 A LIRBREM A LA RS
FRILER BETFILERGREETILAE L%
IR 2k JE R K B sk DR R 3 X R o S A A, FH B
AHEIE T 200 B LA LA FEIRH , 232 A, ik
LC-ESI-MS it H A FEmf i, e Btk RS &, &
JEPELF AR L, AT T 2 i 25 £ R 45 A3
34 /gt

ARSLYG S T LC-ESI-MS 43477 1 [R]H E 21

ARG P T LRR B a iR R 1Lk
R LR SRR FR SRR FRILARR T e
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