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(100 mm x 2.1 mm, 1.6 wm ), 1484 0.1% FERK — THy, B E LB, Ak A 025 mL-min"', R 154
RAEE B E R ETLRAZERE AR, A8 A2 (r) KT 0.994 0; Antf =D F £ 96.8%~104.5%,
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Abstract Objective: To establish an ultra—performance liquid chromatography—tandem mass spectrometry
( UPLC-MS/MS ) method for the simultaneous determination of 15 components ( neochlorogenic acid,

protocatechuic acid, 4—hydroxybenzoic acid, chlorogenic acid, cryptochlorogenin acid, sweroside, schaftoside,
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agnuside, isoschaftoside, vitexin—2—0-rhamnoside, vitexin, luteolin, isochlorogenic acid B, isochlorogenic acid
A and isochlorogenic acid C )in Jinmu Ganmao tablets. Methods: The separation was performed on a CORTECS
UPLC C5column( 100 mm x 2. 1 mm, 1.6 pm ). Acetonitrile and water ( containing 0. 1% formic acid ) were
adopted as the mobile phase by gradient elution at a flow rate of 0. 25 mL * min™'. MS detection was performed with
multiple reaction monitoring mode. Results: The developed method showed good linearity ( r > 0. 994 0 ) for all the
analytes within the test ranges. The overall average recovery rates were in the range of 96. 8%—104. 5% with RSD
of 3. 8%-4. 6%. The contents of neochlorogenic acid, protocatechuic acid, 4—hydroxybenzoic acid, chlorogenic
acid, cryptochlorogenin acid, sweroside, schaftoside, agnuside, isoschaftoside, vitexin—2—0O-rhamnoside, vitexin,
luteolin, isochlorogenic acid A, B and C in twelve samples were 0. 300-0. 630 mg* g™, 0.013-0. 031 mg* g ',
0.053-0.133 mg- g™, 2.319-4.290 mg- g ', 0.442-0.792 mg+ g ', 0.345-0. 715 mg* g ', 0. 476-0. 945
mg*g',0.164-0.283 mg+ g, 0.068-0. 162 mg+ g, 0. 004—-0. 006 mg* g', 0. 006-0. 013 mg - g, 0. 064—
0.100 mg*g',0.974-1.682 mg+ g, 0. 423-0. 690 mg * ¢ and 0. 799-1. 636 mg* g, respectively. Conclusion: The
UPLC-MS/MS method could be used for the quality control of Jinmu Ganmao tablets.

Key words: Jinmu Ganmao tablets ; neochlorogenic acid; protocatechuic acid; 4—hydroxybenzoic acid; chlorogenic
acid; cryptochlorogenin acid; sweroside ; schaftoside ; agnuside ; isoschaftoside ; vitexin—2—O-rhamnoside ; vitexin;

luteolin; isochlorogenic acid; flavonoids ; phenolic acids; iridoid glycosides; quantitative analysis; UPLC-MS/MS
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Tab.1 MS parameters for 15 analytes and 3 internal standards

P HIAEF FREF HEfLHUE Tl e it
S X PN
% ( molecul te/ ( precursor (‘product ( cone ( collision B
( component ) motecutar min ion )/ ion)/ voltage )/ energy )/ ( polarity )
formula )
mlz mlz Vv eV
ek IR
R Ci6H 50, 3.07 355 163 20 18 +
( neochlorogenic acid )
LA
R%8 o C,Hs0, 3.85 155 93 25 15 +
( protocatechuic acid )
% N b ™~
TR . C,Hs04 4.25 139 121 15 10 +
( 4-hydroxybenzoic acid )
% %
FIR C6H 50, 5.15 355 163 20 18 +
( chlorogenic acid ) o
ALk R
rRaRIRmR Cy6H 50, 5.61 355 163 20 18 +
( cryptochlorogenin acid )
o Tt
WARE CroHn0, 6.82 403 179 25 12 -
( sweroside )
i
Rg% hjj: de) CoeHag014 7.60 563 443 30 28 -
schaltoside
AL
L j t ﬁjf: ) Cp,H,0y, 7.93 465 285 50 22 -
agnuside
=) e
R E R CoeHag014 7.97 563 443 30 28 -
(isoschaftoside )
IR A
t ?J%Lf“z* f pammoside) GO 8.28 577 413 40 25 -
vitexin—2—0-rhamnoside
Y ~
RN Y
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LawiihER
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AREBH
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AR B
KR
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SEERJEIR A
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SEERJE C
o o CysHy0, 9.26 517 163 20 2 +
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[ albiflorin (1S1) ]
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Fig. 1 UPLC-MS/MS chromatograms of reference substances ( A ) and Jinmu Ganmao tablets ( B ) in multiple reaction monitoring ( MRM ) mode
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232 RMERAZE BL2.2.17 WF ikl & ag %t
TR S B A5 VB0 L TR, I 70% FP /K TR TR T
il 7 A 225 R TR A ) R VAT, T IR 101
(500 wL:500 pL) MIAWAREA . 76 “2.17 BF
i — IS AT AR DU DA T AR, DA% B 06 T

RS PUAR 06 T R ELAEL (V) S DNAR AR, A4S B3 I
HIRE (X)) RS AR IEA T2 Rl )T, 2 An v il 2k
1334 B4 B 1A 7 i R G R B R I, 252
W2, ISR (S/NV) =10 & 45 1Y E R,
DMEMELL (/N ) =3 B 45 A PR IR, 25 53 I3k 2.

x2 @HBERD 15 PMESREIEEREEEEE R ESR
Tab.2 Regression equations, linear range, LOQ and LOD of 15 analytes

% [EYEY:E MR KR (LoD )/ EHEBR(LOQ)/
r
( compound ) ( regression equation ) (linear range )/ ( g+ mL™") (ng-mL™") (ng-mL™")

HER IR ¥=3.037X-0.001 3 0.050~1.001 0.994 9 0.72 2.20
(neochlorogenic ) acid

LR ¥=2.022X-0.002 3 0.010~0.496 0.998 1 1.19 5.84
( protocatechuic acid )

RPN H i Y=1.334X-0.002 5 0.010~0.965 0.995 2 5.49 18.36
( 4-hydroxybenzoic )
acid

LRIRR Y=7.356X-0.013 1 0.050~5.073 0.998 4 0.37 1.84
( chlorogenic acid )

SN ¥=6.773X-0.014 2 0.050~1.491 0.997 0 0.61 243
( cryptochlorogenin ) acid

sty Y=1.212X+0.010 7 0.050~0.991 0.997 9 0.95 4.85
( sweroside )

Y Y=1.257X-0.014 4 0.050~2.078 0.999 7 0.66 1.56
('schaftoside )

FEAEA I Y=3.678X+0.002 6 0.020~0.974 0.999 9 0.09 0.68
(‘agnuside )

ST ¥=1.288X+0.008 7 0.020~0.497 0.998 7 0.32 1.10
(‘isoschaftoside )

IR 3 A Y=2.814X-0.003 4 0.001~0.293 0.998 1 0.15 0.81
( vitexin—2—0O-rhamnoside )

LaRiREd Y=10.27X-0.016 7 0.001~0.299 0.997 1 0.06 0.30
( vitexin )

AR H Y=9.635X+0.045 9 0.020~0.489 0.996 6 0.17 0.56
(luteoloside )

SERRR B ¥=6.165X-0.003 6 0.050~1.965 0.997 9 3.45 1.81
(isochlorogenic acid B )

SEERIER A Y=5.868X-0.004 4 0.050~2.915 0.998 6 0.35 1.58
(isochlorogenic acid A )

SEERFRRR C ¥=5.316X-0.002 7 0.050~2.877 0.999 0 0.28 1.69

(isochlorogenic acid C )

233 MEEERE HURE 0 R TR ST
JFFEMR 1:1(500 pl:500 L) A N ARfiE 45, 78
“2.17 TR A - BT A T SEAE I E W AR, 1 d
WIELEIERE 6 Yl H PR E S0 3 d, R

PERE 3 YCIIRE H RIS, 705025 X i i 55 A
Wy i g T AR LU AE S LU AELRY RSD, &5 R L& 3, 3R IHAY
TR LA
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Tab. 3 Precision, stability and repeatability

('stab (‘repeata
ility ) bility )

TR

('precision )

Ry Aoy HI
(‘compound ) (intra—  (inter—
day) day ) RSD/% RSD/%
G (4=5) (n=6)
RSD/%  RSD/%
(n=6) (n=9)
ek JEIR 23 3.3 22 2.3
('neochlorogenic acid )
LR RR 2.5 3.7 3.1 1.9
( protocatechuic acid )
X FRHEA TR 2.6 2.7 3.1 3.1
( 4-hydroxybenzoic acid )
LRI5UR 1.7 2.6 22 2.4
( chlorogenic acid )
S5 3.1 3.6 32 2.8
( cryptochlorogenin acid )
ST 2.1 3.0 3.6 2.6
( sweroside )
HEH 3.4 4.1 3.8 3.7
('schaftoside )
REAEHI T 3.0 35 2.1 2.0
(agnuside )
SR T 22 1.6 2.5 2.7
(isoschaftoside )
AR EN R e 2.3 2.5 2.7 32
(vitexin—2—O-rhamnoside )
AR IRER 2.9 2.7 23 2.6
( vitexin )
ARERRH 34 34 43 3.6
luteoloside
SEREIR B 24 3.6 3.8 1.8
( isochlorogenic acid B )
SEERIER A 24 4.0 4.2 3.1
(‘isochlorogenic acid A )
FEREIR C 33 4.1 3.7 3.0

(iisochlorogenic acid C)

234 FEEPERE % <2.2.27 WR yiEHl A AR
TR 0.4.8.12.24 h 3% “2.17 T F (a3 — i
TEAAE T UEREIEA TN | ARl Ao i e 15545 Lo 1)
W B Je FE RSD, 855 L3 3, R A VRAE 24 h
WEATRE .

235 HEEME  KSREE —Ht S EE
(5 80010) 6 15y, ¥ “2.2.2” T K 7 B 45 Al i

hhiHE i

VW, 4% 217 TUT 3 — Bl s 0F T SR o i
L, AL A o il 2R3 15 A R 1 & B S HE RSD,
GERER 3, R EEE R,
23.6 RIS ORERPREL “2.3.57 BT SIS
I FHEE R 6 4y, 29 0.10 g, 2 BIAE# A
15 5% B G TR A VT, 8 “2.2.27 1T 7 vk il s it
B, e 217 TR - FRiSAc T SRR e 1
TR AR AR o i 2 5345 B0 1 5 i, I AR Tl
ORI 4,
2.4 FESEEIE

BUARFEHL S 1 S48 Rl ok, #i ) <2.2.27 T3
IO A R A, Fe 217 TR (A - R A
PFT BRI W T AR, AR AR v i Ze i A o i
L AR IER 5
3 iTig
30 AR A T R

A A AR G R IR TR AR O, 4 R
ENGRUINSR S NE & S S a =0 AN 87 4 i
WP 3 9 P 4 BB T A (A VS W . AE LR I
&8 T 30% . 50% . 70% F1190% I % v K 2 B R,
ZERFW] 70% W AR R i HEE B TR
W H1:50,1:100,1:500, 1:1 000, 2% 5 2% B 1:500
F 121 000 Fefd: s fefim 70 il S5 75 S HUT 1] 15,30,
45 .60 min, 25 R-FE0] 30 min J5 B A] 35 2 H PR ECR
PRI I, 5 280 A3t T T 8 7 752 0.20 ¢
70% FE 100 mL, #7540 34 30 min BIAT
32 (A - Bk SRR

TS - 38 I LR R O A S A AR [ R
#(1.6,1.7.1.8 pm ) X355 B 2 ), fy T 00
(R 2k R TR IS L5 ML R A R S R SR RIS 5% 24~ B
Gy H R A A, BTiEA T AR, S T L o)
B RAERE 1.6 pm WIS AR R BS54 T HBRE -
K. - K B EE-0.1% H R K 2 -0.1% B R
TR AU SRR TG 432 R BT A T ) ), e e
N -0.1% W ERAKANE R sh Al BOSS&IFEEE T IE
B TR OGN 4 17 5 O, 45 5 T IR B R A 1l 7
TE BB T 00 8 5, T PRk 2 2 i
FENIAH S, B B TR T IR B A, PRI, e
PERRIE B B T Ui, I B — il & Ptk
T MRM 25 Ak, , AR5 e R 0 B B - RS 7~ 25
T, Hh B R aR IR BT ek AR | Fa st )iie e — o1
A P 2 T R ) S A A, O i e o AR T



JPA 25 4 W 2 E Chind Pharm Anal 2017,37(8) - 1459
T4 SHEERH 15 PMESHEKERIRLE (n=6)
Tab.4 Recoveries of 15 compounds in Jinmu Ganmao tablets
i’ 5 J Wi (added 75 (detected Efles RSDI%
(No.) (‘compound ) (original content )/ pg content )/ g content )/ g (recovery ) /% o
1 Hak R 51.26 50 102.40 2.10 102.3 42
( neochlorogenic acid )
2 LA 1.88 2 3.95 +0.081 103.5 4.1
( protocatechuic acid )
3 K FRFER R 12.6 10 22.27 +0.457 96.8 4.6
( 4-hydroxybenzoic acid )
4 SRR 300.8 300 591.7 £ 12.1 97.0 4.0
( chlorogenic acid )
5 [SEIENIA 71.48 70 141.4+2.95 100.0 4.2
( cryptochlorogenin acid )
6 RS 66.62 70 135.5+2.78 98.5 4.0
( sweroside )
7 HbET 94.52 100 197.1 +4.07 102.6 4.0
( schaftoside )
8 FEAEHIA 28.34 25 52.75 £ 1.03 97.7 43
(‘agnuside )
9 SRR 16.2 20 36.24 +0.74 100.2 3.7
(‘isoschaftoside )
10 HIR R AT 0.404 0.5 0.927 £0.019 104.5 3.8
( vitexin—2—0O-rhamnoside )
11 HI 1.32 1.5 2.869 = 0.059 103.3 3.9
('vitexin )
12 ARFRREAF 7.75 8 15.74 +0.323 99.9 4.0
(luteoloside )
13 SRR B 56.87 60 119.1 +2.447 103.8 4.1
( isochlorogenic acid B )
14 SEERIRIR A 97.4 100 198.8 + 4.083 101.5 4.1
(isochlorogenic acid A )
15 SRR C 118.1 120 237.6 +4.879 99.6 4.1
(iisochlorogenic acid C.)
x5 £HBERFISMESHEE(mg- g, n=3)
Tab.5 Contents of 15 compounds Jinmu Ganmao tablets
HL5 (lot No.) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
S0010 0.513  0.019 0.126 3.008 0.715 0.666 0.945 0.283 0.162 0.004 0.013 0.078 0.569 0.974 1.181
S1013 0.424 0.022 0.068 3.749 0.528 0.543 0.480 0.194 0.091 0.004 0.008 0.075 0.445 1499 1.167
S1014 0.587 0.027 0.080 4.168 0.725 0.715 0507 0.227 0.106 0.005 0.008 0.096 0.623 1.586 1.636
S1015 0.300 0.013 0.062 2319 0442 0345 0.673 0.247 0.134 0.004 0.008 0.064 0423 1.322 0.799
32015 0.583 0.021 0.057 4290 0.792 0.639 0.611 0.233 0.079 0.005 0.006 0.087 0.690 1.682 1.239
32016 0.612 0.023 0.080 3.878 0.743 0.622 0.589 0.213 0.086 0.006 0.008 0.100 0.535 1.607 1.213
2017 0.630 0.028 0.077 4280 0.779 0.623 0.525 0.211 0.108 0.006 0.008 0.082 0.674 1.652 1.282
32018 0.562 0.019 0.058 3.739 0.786 0.650 0.479 0.223 0.068 0.004 0.009 0.076 0.523 1.505 1.112
S4010 0.556 0.031 0.078 3.714 0.660 0.683 0.532 0.186 0.093 0.004 0.007 0.083 0502 1485 1.151
<4023 0.550 0.017 0.053 4.021 0.646 0.648 0476 0.234 0.074 0.004 0.007 0.087 0.649 1.529 1.250
S4024 0.545 0.018 0.133 3.895 0.770 0476 0.860 0.164 0.144 0.006 0.009 0.074 0.609 1.509 0.967
S4025 0.458 0.017 0.102 3.014 0.623 0497 0.600 0.263 0.088 0.004 0.008 0.066 0.524 1.045 0.835
7 (note ): 1~15 [A]3 4( 1~15 same as Tab.4 )
P ~
R AR A
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BT T TR L 4 T R FE AT [ M+H—quinic
acid | "(m/z 163), S5 2¢ JF R A B. C & W 4+ i
Pk 2 TR W) 43 S A A4, IRl RE e A 7 T 2o
[ quinic acid+H-H,0 1" Cm/z 163 ) JRLZS RN B B
F Pk E K H,0 F1 Co, 7= 4 1 [ M+H-H,0-CO, |*
(m/z 93 ) 5 RFRFIR P RN 2Lk K —43+F H,0
P2 A [ M+H=-H,0 ¥ (m/z 121 ) 5 R4 Bk il 1 2 58
AT B fE B = LA % 05 3 [ glucose—H |-
(m/z 179 ) 5 FEAEAHIRNFY MR R 2 — 43 F /K I % 4
B [ M=H-Gle-H,0 ]~ (m/z 285 ) ; BEEZE 40
AR HAT B f i B R T I A A
WEE A1 [ M=H-Glc |~ (m/z 285 ) 5 413K B 25Hk
T 25 B2 WE L 7 A 8 0% e v 19 [ M—H-Rha |
(m/z 413) F 5 5 E I 7 2 00 35 1 4t gn
e C- FRE ], Hf e i 7% 7802 [ M-H-
C,H0, 1~ FETF. R, R THAMR 3 FERomI e i
B 1, AT 90 R FH AR TE R AT 2 , BB 2- FR LA
FERRAE N AT HLRR IS R i PO , e B T H 5
VR Ay B2 1A A A PR , SR FH BRI AT 24 Y I
TR R B0 Bk il A0 %) AR o

25 b, AR SR UPLC-MS/MS 32 [ I 2 12 41t
W EHEE R 8 MRS 5 A B E  2 I
B i T2 AT 15 S BA % T R, TR, o
W, MEEA TN S 4R E Rt s %
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