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UPLC-MS/MS ZEMEA AR~ ZEERE=DPFRER. FEKIE-7-0-p-D-
HEREE. RREE. 4-0-p-D-WNEHEER & FEFIX L FER

WEAE, KRle-F, WA
oM EZ KRS — BN 25535, & M 510405

# E: B @SOS (UPLC-MS/MS) RN E A F P~ 2 i S 22 th G R . R 2 g -7-0-B-D-
HEIHEE . R HE . 4-O-B-D-MEMGHE RS A B M RIE AR . 737&  RA Waters UPLC HSS T3 Cis 14 (100 mm X 2.1 mm,
1.8 um), PAZRE - 0.1%HEC TSI, BREPEM, AR 0.3 mL/min, FEiE 40 °C, AR 2 pL. FREERA BB M ST
BACREE, REHTN: ZRMBNANZIEESBCRE. GR SRR FHEE-7-0-B-D-HE M. FEEE. 4-0-B-D-It
W R 2 5 R AN K B R 40 BIFE 0.48~15.36. 0.20~6.50. 0.24~7.84. 0.38~12.26. 0.92~29.44 ng/mL LM< R RBIF; F
BRI ZR5350°M 95.19% 93.77%- 92.50%- 99.51%- 96.96%. 10 AR [F 7L LKL 5 iy S EERR K. it 5
AR WS TR, WONR S 2SR A AM R Bt S % .
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Determination of chlorogenic acid, isofraxidin-7-O-p-D-glucoside, isofraxidin, 4-
O-B-D-glucopyranosyl-rosmarinic acid and rosmarinic acid in Chloranthus
multistachys from different origins by UPLC-MS/MS method

HU Guohui, CHEN Zhuoping, TAN Liying
Department of Pharmacy, The First Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou 510405, China

Abstract: Objective To develop a UPLC-MS/MS method for the quantification of chlorogenic acid, isofraxidin-7-O-B-D-glucoside,
isofraxidin, 4-O-B-D-glucopyranosyl-rosmarinic acid, and rosmarinic acid in Chloranthus multistachys from different origins.
Methods Waters HSS T3 Cis column (100 mm x 2.1 mm, 1.8 pm) was used, with acetonitrile - 0.1% formic acid as the mobile phase,
employing gradient elution at a flow rate of 0.3 mL/min, column temperature of 40 °C, and an injection volume of 2 pL. Mass
spectrometry was performed in negative ESI mode, with data acquisition methods including MRM and segmented multi-channel
collection. Results The calibration curves were linear in the ranges of 0.48 — 15.36, 0.20 — 6.50, 0.24 — 7.84, 0.38 — 12.26, and
0.92 — 29.44 pg/mL for chlorogenic acid, isofraxidin-7-O-B-D-glucoside, isofraxidin, 4-O-B-D-glucopyranosyl-rosmarinic acid, and
rosmarinic acid, and their average recoveries were 95.19%, 93.77%, 92.50%, 99.51% and 96.96%, respectively. The content of five
constituents was obviously different in C. multistachys from different origins. Conclusion The method is high sensitive, accurate,
and rapidly, which can provide the reference for the quality standard of C. multistachys.
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ZiMtaitEt, HlinaidimM eSS EZ45%, A
B 2GS 2 PR RPN IR AR, B2 R
EVEEREIE, AR THIER S SRR
N 5 PR TE100, K] ok e 55 S ST RE L AR R A
(152 B AT 7. B8 3 0 R I I TS 56 SR FH v
HEI B ) 2 R4 S 22 P AL B A e ATINE, ORI
A IRIEFIR-4-O-B-D-H G HEH  RIEFIR . R
WE-7-O-B-D-HI G M, HIRIEFR. WikwHR-4-
O-B-D- I B MEF I & BB R o WU IBE FHAE 22 1 il
B BRI S, i IR X AT
B, TIED. TR, R, EHTE
Fe AR o DRy T AT A ) 22 R 4 B 22
B, AWK RO il AR T R e 2
TG SE = SR R IR . R R E-T-O-B-D-H E HEE
FEERZNE . 4-O-B-D-Mt Wi R A IR A R IR 5
Ry, HEEREE . dEFE . PR,
At 2 A T L M R E AR AL S5

1 UESHG

R O A, = B DU AT R B X, Waters
I class, Waters Xevo TQS (3£ [E Waters /2 7] ); Masslynx
4.1 TAE¥L, BT124S W7o #r RSP (AL 382 F
I BEBR AT . Milli-Q Advantage #4KHL, KQ-
S00DE HY £ i 7 i e o (I3 L L8 75 I A 2%
HIRAF]D, Genius1025 HAKAELS (PEAFD.

SR (S 110753-202119, 5 & 7 H LA
96.3%11 ) ST IE (A5 110834-202310, JfiE 4>
LA 99.8%1t) . HEkFmR (k5 111871-202007,
JREELLL 98.1%1F) S HE S I v ] 5 24
KE W ek, K%k FBR-4-0-p-D-FE B (5
220801, JFi &/ HLL 98.0%1t ). FMHE fz iE-7-0-B-D-
WEFEF (5 221102, RS 98.0%11) Xf
R O e v B AE R A IR AR . IR AR
W CRIEERHERGAFIAFD, M htikal (E
Fisher A 7)), /K NHEAIK CE ARSI %),
Hopth k773 R o b 4k .

10 # 2 ARG T2 250 RAE T BRI, Y75, PU)I]
FWTLEEH, TR 24T M B 25 K25 58—t
Je& = Bt 24 2 ¥R GRS Re R L AT 25T 48 e R4 SR = Rt
Z RS 3E > Chloranthus multistachys S. J. Pei [FIAR 1
2, MHXREENE 1.

2 FESHR
2.1 REXRMIBRIEIE
Fi BRI R 7.68 mg RKIEFHFER 14.72 mg

*1 SHERZAMER

Table 1 Information of Chloranthus multistachys

5 ! KA (]
20221001  TFETE LML 2022-01
20221102 TR LR 2022-11
20221205 VLA ZRME 2022-12
20230102 B VH R s FE K B 2023-01
20230203 BV s e 2023-02
20230204 BRvH R IS e B 2023-02
20240201 PN B REEE0 2024-02
20240302 )11 E 2024-03
20240303  WHL4METH 2024-03
20240501 AT T 2024-05

BEFE—A 25 mL EJHA, 0 50% 9 BEE R 2 %
B, AR R S AE AU T R R e e
7.84 mg. KIEFEIR-4-O-p-D-F i HEH 12.26 mg. 5+
W& 7 15 -7-O-B-D-7 & HEH 6.50 mg B [F]—~ 50 mL
T, I 50% HEE SRR R 2B, A nt B
it BV 1L R 5 7 ol s 3 VR EBOK HER it fi 28 VAR 1
II % 1 mL & [F—4 20 mL &4, I 50% 5 B
BEZIE, B, ENRERRER (SRR
RIEFG 7R [ WE « IR IE R TR-4-O-B-D-F EI HEH
TR E-T-O-B-D-H G FEH 14.79. 28.8. 87.82.
12.01. 6.37 pg/mL).
22 HIXEARIE &

LA LMK 0.5, FERRE, I 50%H
B% 50 mL, FRE, #AALH 30 min, &A1, H 50%
H AN R IR &, $E20, H 0.22 pm flfLIEE
JEd, EERpE, RI1R.
2.3 @XM

Waters UPLC HSS T3 Cys 4 (100 mm X 2.1
mm, 1.8 um), PLZME (A) —0.1%HF R (B) A
M, BEEVERL (0~2 min, 20% A; 2~8 min,
20%—50% A; 8~10min, 50%—60% A), AT
0.3 mL/min, #:if 40 °C, #EFEE 2 ul.
24 FREEH

B 7 B E (ESD i TR R4, K
£ Z RN (MRM) FIZiEiE 5 BEREE,
BTFRIRE 150 °C, BAEHE 3.0kV, HEFLHEE
40V, £IEFSIRE 400 C, EIEFIS I E 850 L/,
5 Flsisr MRM IIGE 503K 2. il Eaig &, W
K.
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Table 2 MS parameters of five components

Ay i BB T TET il RV

NGz 3531 1911, 1792  28. 35

S nE-7-0-p- 3831 221.0%, 197.1 15, 20
D & il 17

I R E 2210  206.0". 1910  10. 20

%k F B2 -4-0-p- 5211 359.1%. 1970  22. 35
D-Hi & EH

RILAFIR 359.1  197.0". 161.0  20. 30
*ERE T

*-quantitative ions.

25 HKMXHRER

TR B0t R R IV N Rt RV TR 6 5 i
W SRIERE BRI 6 57 SmL B 10 mL &,
I 50% FEEMRE R ZIE, 1N 5 S K2R
55V S mL B 10 mL £+, I 50% FF EER R
B, AER 4 SR FEERE 4 S S mL
B 10mL &R, N S50%F EmEREEZIE, ERN3
GV R 3 S S mL B 10 mL &,
I 50% HEEMRE R ZIE, 1EN 2 S KSR
2 SV S mL B 10 mL 2HiF, 1 50% F R RE

B

353.1>191.1 353.1>191.1

1 1

344 3831>221.0 H 343 383.1>221.0
\ 2 2

H 4.82  221.0>206.0
3

4.83 221.0>206.0
l 3

6.66 6.66
NS S21.1>359.1
4 4

841 ' 841
“359.1>179.0 D
5 5

0 2 4 6 8 100 2 4 6 8 10
t/min t/min
122, 2-FBR R NE-7-O-B-D-R G, 3-FHEE0E, 4-KiEH
F&-4-O-B-D-HIEWEH, 5-RIEFIK.
1-chlorogenic acid, 2-isofraxidin-7-O-B-D-glucoside, 3-isofraxidin, 4-

4-0-B-D-glucopyranosyl-rosmarinic acid, 5-rosmarinic acid.

1 X (A) MBEER= (B) B MRM &iEE
Fig.1 MRM chromatogram of reference substances (A)
and C. multistachys (B)

BRI, 1N 1SRG 1B 6 MARFEIKER
LA RTNER, RJRHERENE . ARERE R R
IR MR, VETH AN AR, REATLIEHE 2,
RN 3.

®3 SHEOHLMESE. AXRBMLETEE

Table 3 Result of linear equation, correlation coefficient and linear range

e Jits r2 LR R /(ng mL ")
2RIF R Y=837.07 X+179.00 0.998 5 0.48~15.36
SR 7 ¢ -7-0-B-D- 1 & B A Y=1896.1. X-+116.16 0.999 5 0.20~6.50
I F e Y=2004.4. X-+146.09 0.998 9 0.24~7.84
KIEFF IR -4-O-B-D-7 & HE F Y=1766.5. X+446.00 0.999 0 0.38~12.26
RIEER Y=408.85 X188.86 0.999 2 0.92~29.44

2.6 FEHERE

B4 S5 IR A AR (R RIR . S fe g -7-0-
B-D-HI A M. FERE R NE . 2RIk R -4-O-B-D-H 4]
WEEF . RIEEREE 3.84. 1.625. 1.960. 3.065. 7.36
ug/mL), ELEHERE 6 I, RGN, 45K EREk
JRPR. TR IE-7-O-B-D-H A HEEF . MR mE. &
A IR-4-0-B-D- ] A F . RRIE A FRIG I AL RSD
5N 1.75% 0.82%-. 1.86%- 1.07%- 2.20%.
27 EEMRW

HlL'S 221001 ZFEE 2K 0.5 g, FHER
€, PATHURE 6 17, Hl & bAmiam, We, 4%

CRIFIR . SRR IE-T-O-B-D-H B . TR E
I TR-4-O-B-D-H G HET  IRIEF IR I35 51 &
S HIN 0.625. 0120 0.091. 3.15. 2.028 mg/g,
RSD 153514 0.96%-0.88%- 1.25%- 1.02%- 1.65%.
2.8 FREMIRE

HU At 221001 22484 5 22 il 45 1 b ik it VA
SYRIFE 04 14 24 4. 8. 120 16 24 h AT E, 45
P JFG « F8E R E-7-O-B-D- 1 A BE T . TR I
TR AE 7 R -4-O-B-D- i %5 Bl 1 F1 1K 15 7 IR 06 T AR 1)
RSD {H 434 2.22%12.65%-3.12%-1.97%-+2.08%,
g R IZ AL S RAE 24 h WIS E ME R &
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2.9 [EERIRLE 3 iTig

KB RIAR AR 7.58 mg, & SmL &, fn
50% FHERE R ZIE, AFXT BRI Lo A 55 AR B e e
JIE-7-O-B-D- % B 6.02 mg. B IE 4.63mg
BIE—20mL =i, N 50%FEERZIE, 1E Rt
HES VA T AR A 55 PR R 1% 7 R -4-O-B-D- i %
PEEF 7.87 mg. HIEFER 5.06 mg BF— 10 mL &
e RS ERDON IR 1. & 1 mL, E[F—
10mL &, 0 S0%FHEE R Z0EE, VEInAE T
MR . RS FREGH S 221001 ZFEET2RK
0.25g, “FATEURE 6 1, B4 73 IS B A XF
AR 1 mL, H Sl s, BT IE, TR
125 JFR « TR R IE-7-O-B-D- % BEEF . 008 g
RIE R -4-O-B-D-E G HEE . RRIEFHTR T35 [k
F43 54 95.19%- 93.77%- 92.50%- 99.51+ 96.96%,
RSD 1H 5354 1.67%+2.00%-3.58%-+ 1.74%-0.97%.
2.10 #E&NE

HUAFRIF=HL 10 L2 FEE T2, Hil &tk
W, ATIE, RASMPETTESRRR . TR
WE-7-O-B-D-HIEI W R LIE . RILFIR-4-0-B-
DG . BEFRRI RS, SRIE 4.
Al AR = 2 R 22 5 Mo B 2 R
K, HABRPERT SR B 1 2R 4 58 2= & oy
By, TP I ) A 2 .

*4 ZEER=PRFERE. FEEE-7-0-8-D-FEHE
H. BEEE. 4-0-p-D-EHExEFERIXIETRIER
MELR (n=3)

Table 4 Results of chlorogenic acid, isofraxidin-7-0-p-D-
glucoside, isofraxidin, 4-O-p-D-glucopyranosyl-rosmarinic
acid and rosmarinic acid in C. multistachys (n =3 )

B EU(mg gh)

5 R REREIE-T-0- B KIEERR4-O- ik
B B-D-HIABELY ZnE p-D-AANEL B

20221001 0.504 0.085 0.062 2.031 1.618
20221102 0.611 0.076 0.077 2.257 1.712
20221205 0.423 0.069 0.069 2.319 1.501
20230102 1.797 0.415 0.186 6.025 5.536
20230203 1.512 0.326 0.125 5.786 5.105
20230204 1.206 0.308 0.137 5.813 5.158
20240201 0.866 0.164 0.102 3.865 1.965
20240302 0.797 0.134 0.106 4.011 2.017
20240303 0.689 0.155 0.123 3.558 1.972
20240501 0.625 0.120 0.091 3.150 2.028

3.1 IBARALTRUIERE

SRELEBHMMEEZ, ZHEFELRH S
—Ff,  H O AT A A D, G BT s )
RIEHE D, ZHERIEL R UA WIS At 7 &,
IR b A3 B AL . A U 2 B S
TR R I 3 TSI 56 T % il S 5 O R R SR ik ik
B PR . B LR R Je e SR A A B
BRI Hsy, HEERR BAPUEMATER B L1 RE
73, GERRERTTIMER ), TRI% A R S FORE T T DL
J1%H] COX-2. 5-LOX. NF-«B, H/biizEs s
55 €76 o8 o A e 1 B8
PR TH I RCROY), S Ry e e OB AL
% BUR. PrEM. AT RIEIERIY, BT S
ZARG AR MAARS . B 2L MM AR DR
— 5, A DN TR H], ORUE G RTT 2L
AR SIZB6 8 N 2 R A SE A R _BIR 5 Fh o 1 e B
F, NS PR AR HE R KR
32 @i, FEEGMmL

S R B SR FRREAE VA RIS, SRR
RRIEAF BRI 73 X, Wl ASKIRR, did B HE L
MR bR RIEARmIE. RERRIRESE
SR A E D IR FE 2 /00 S A R R T
1By e f A M AR, 31T & 7. MRM € & 51,
SR L VR S AR L], R, JREE SR 0.1%
HR A 0.1% IR, 45 F RIS IF IR 50% H A
NI, FRENA K 0.1% H BRI T 5 2.5 1§
B, EJERARRBRRE . HRESHOT T HE,
40 C, ARRE 0.3 mL/min i, & @ikigsE
VIR, fFEEEEK.

ARSI [ R R 2 A S A 5 M
FRAT GRSV T IE-T-O-B-D-F A HEFE . R Y
WE . WIEFIR-4-O-B-D-HI B HEH . MOEFR N &
Jivk, GOTIRERE R T, HOR R
PR L B, RBUE s, Wi s Fsr)
WsE, RIAR =) 2 B4 2 2 & A —
SE I ZE S, AT DA i 2 R 4 S 22 AR IR DL, T
I H T AR S50 BT R I FE i gD, HORar 32 R
T P AR AT I I e IR SR AL, BB A
B IRMZAE ) FHRIE, AT L B3 PR R
E, JE SR T 2 A RIRUE 250 3T I E
NI A TH] 2 Bt 22 il 4 5 22 FR AR AR R IR 1, 30T
BB &M PR, SR )G T 2 e R =24 1R
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