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FEE . s T R mﬂuﬁiﬁﬁxqﬂ 9 ﬂ*ﬁxﬁlﬁ%}ﬁ%miﬁ%%ﬁ(&*ﬁ@% FRI i (UPLC-MS/MS) 43 H7 Jr i
% H Zorbax RRHD Eclipse Plus C,Q@%H A 0.2% E’M%mﬁ'@%ﬁﬁzﬁﬁﬁﬁﬁﬁr YN, i 0. 4 mL/min,

TEFL S B B (BSD) IE B T T, *Fﬁgifim@ﬂﬁﬁﬁﬁ#m GERKW AT AR E PR

BB B G TT SRZEHRR SEWI AT C SEWIEAT A SEHIIE AT D MLk L4 B0 0,025 ~ 5.0 mg/L.0. 0010 ~2.0
mg/L.0.0023 ~7.2 mg/L.0.0027 ~28.9 mg/L.0.002 3 ~9. 1 mg/L.0.0050 ~ 1.0 mg/L.0. 050 ~ 10 mg/L.0. 005
~1.0 mg/L.0.007 5 ~ 1. 5 mg/L; % HBR 43514 5.0.,0. 20.,0. 45 0. 54 .0.45 .1.0.10 1.0 1. 5 pg/L, 9 Flss i
FERDCR N 99. 3% ~ 105% , AH FF A7l fi 22 R KT 2. 6%, %t fimd S 4 i Bl T Se Bkt i i
3T,

KRR B R OB (% - 8315 3% (UPLC-MS/MS ) 5 A R0 s IR 264 4L 5 T2l

fE 525 . 0658 XHkFRIRED A XEHS:1000-8713(2012) 11-1153-06

Abstract: A method for the simultaneous determination of pae vtetrahydropalmatme
jatrorrhizine , berberine, palmatine, evodiamine, salk \\5 osaponin A and saikosa-
ponin D in Jiaweizuojin Pills was established by ul ra pe ce liquid chromatography with

tandem mass spectrometry ( UPLC-MS/MS). The&QLC?Separatlon was performed on a Zorbax

RRHD Eclipse Plus C; column (50 mm x%r @ , 1.8 pm) by using 0. 2% (v/v) formic acid
aqueous solution and methanol as r@p ﬂ\e\ phases with the gradient elution at a flow rate of 0. 4
mL/min. The analytes Wereé\ﬁ }Lﬁy‘t/andem mass spectrometry under the positive ion mode
with the electrospray 1on1z/ t10 I) source and in the multiple reaction monitoring ( MRM )
mode. Under the im (%)ndltlons the calibration curves were linear in the ranges of 0. 025
-5.0 mg/ Morm 0.001 0 - 2.0 mg/L for tetrahydropalmatine, 0.0023 - 7.2 mg/L
for Jatmgﬁuxe 0.002 7 —28. 9 mg/L for berberine, 0.002 3 -9. 1 mg/L for palmatine, 0. 005 0
—1. 0 mg/L for evodiamine, 0. 050 — 10 mg/L for saikosaponin C, 0. 005 0 — 1. 0 mg/L for saiko-
saponin A and 0. 007 5 — 1.5 mg/L for saikosaponin D with the detection limits of 5.0, 0. 20,
0.45,0.54,0.45, 1.0, 10, 1.0, 1.5 pg/L, respectively. The average recoveries of the nine

effective components were between 99. 3% and 105% with the relative standard deviations not
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more than 2. 6%. The developed method is simple, rapid and accurate, and suitable for the

quality control of the nine effective components in Jiaweizuojin Pills.

Key words: ultra performance liquid chromatography-tandem mass spectrometry ( UPLC-MS/

MS) ; effective components; Jiaweizuojin Pills; Chinese patent drug
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1.1 UF 5

Agilent 1290 Infinity LC System, Agilent 6460
Triple Quad LC/MS ( 2 [# , Agilent /3 7)) ; Eppen-
dorf Centrifuge 5810R 5 2R V& R E5 0o ML (FE ]

Eppendorf /A7) ; Synthesis A10™ 47k 245 ( 3%
[, Millipore /A ] ) ; ME 2158 H,F K- (% F , Sar-
torius A 7)) ; KQ2200DV U Hf5 il 7= I i e s ( B
R A A FRA ) .

H s 20 ({5340, Fisher 2] ) 5 R (43 Hr
afi ) JUAOARAEE T A BRAE]) s X AT 2 AE
TR G R R AR  EhR (0 7T AR /N =
K (46 A 98% , Hh [l 24 i A W o ARG E T )
SEEA R A SR C SRR D4R 98%,
V)11 48 4t v A A R A BRA ) 5 SE5e FH K Ol
4K,

FEAINRZE AL (A R s 25 A PR A )
#5209 4 1083038 2083012 ,2083051
1.2 AiKEH

XoF B A T M PRI 9 xR & 100
mg, 53 A B R 2 A 2 10 mL &R, i
TR 1.00 g/L (45 4 IR S ik 45, T 4
CFRAF T T H B e 20 s vk B

AERRE S VAR BRUINR 22 4 JUEORE IR TR AT
K% FREL0. 4 g J5 B T HEHIBM P, 40 mL H
P S 30 min, #HE, %, LA 4 000 r/min T -4 C
B0 15 min J5H B2 R 2 100 mL 75 8
H AR R 40 Ll YRR 7 AL B 20 min, B
DJE s E 2 W 2 W — 100 mL & & Jf i
HEE R B A £50.22 o S0l g I 3 8 )5 1R
LR VAR
1.3 fiEEs

K H Agilent Zorbax RRHD Eclipse Plus C 4 {f
FEAE(50 mm x2. 1 mm, 1.8 um) ;A 0.2% HI#R
7K (A)-HEE (B) i sl AH, B B2 BE A2 5.0 ~ 9
min, 25% B ~33% B; 9.1 ~ 15 min, 55% B; 15. 1
~17 min, 80% B, ¥i# "~ 0. 4 mL/min; FFFEE N 1
pLo
1.4 JRiE&FH

B IR s 25 L B I (EST) |, R IE B K
W, THAN,, |\ R 350 C, m#E A 10
L/min; Z46S N, , L4 1R 2.8 x 10° Pa; #
SN, IR 360 T,y 12 L/min, B4 H
JE2 4000 V, WHEH o 0V, SR 22 5 W
B, 9 Bl B AR S A TG S Hr S5O0 1,
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Table 1 Some MS/MS parameters of the nine compounds

Compound Ion pair Fragmentor/ Collision

(m/z) \Y energy/V
Paeoniflorin 503.1-219.0 135 25
Tetrahydropalmatine  356. 1—192. 1 135 30
Jatrorrhizine 338.0—322. 1 135 35
Berberine 336.1—320. 1 135 35
Palmatine 352.1—308. 1 135 33
Evodiamine 304.0—134.0 105 26
Saikosaponin C 949.4—364.9 135 92
Saikosaponin A 803.3—203.0 135 78
Saikosaponin D 803.3—-203. 1 135 78
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Fig. 1 Effects of the volume fraction of formic acid
in mobile phase on peak areas of the nine
components
1. paeoniflorin; 2. tetrahydropalmatine; 3. jatrorrhizine; 4.
berberine ; 5. palmatine; 6. evodiamine; 7. saikosaponin C; 8.
saikosaponin A; 9. saikosaponin D.
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FRA,/NEERR L ST 4y F B F g [ M ] g, A
3 Hpdke 45 40 o i o e e ELARUE 19 7 B8 T4 R
BT T 2 E RN, & EE TR A2
1 m/2219.0, IR LE m/z 192. 1, 5% m/ 2
322.1,/NEERS m/z 320. 1, B4 57T m/z 308. 1, R4
BIR m/z 134. 0, 565 C m/z 364. 9, L8 2
A m/z203.0, %8121 D m/z 203. 1,
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Fig. 2 Multiple reaction monitoring ( MRM)
chromatograms of ( a) the nine
standards and (b) a sample

Numbers denoted are the same as those in Fig. 1.

Mobile phases: A, 0.2% formic acid aqueous solution; B,
methanol; gradient elution programs:; 0 — 9 min, 25% B -
33% B; 9.1 —15 min, 55% B; 15. 1 — 17 min, 80% B. Flow rate .
0.4 mL/min. Injection volume: 1 pL.
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Fig. 3 MS/MS spectra of the nine standards
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a. paeoniflorin; b. tetrahydropalmatine; c. jatrorrhizine; d. berberine; e. palmatine; f. evodiamine; g. saikosaponin C; h. saikosa-
ponin A; i. saikosaponin D.
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BRI PENS I UG L (S/N) 2 3 i E 9 Fhis i
H BRI BR 45 R LR 2,

R2 9IMASMENTRE EWTEE EXFHREHR

Table 2 Regression equations, linear ranges, correlation coefficients (r?) and detection limits of the nine compounds

Compound Regression equation Linear range/ (mg/L) 7 Detection limit/ ( pg/L)
Paeoniflorin Y =23781X +695.71 0.025-5.0 0.9995 5.0
Tetrahydropalmatine Y =1408139X +22759 0.0010 -2.0 0.9990 0.20
Jatrorrhizine Y =388958X + 28590 0.0023 -7.2 0.9992 0.45
Berberine Y =491745X +90037 0.0027 -28.9 0.9991 0.54
Palmatine Y =360399X +22725 0.0023 -9.1 0.9997 0.45
Evodiamine Y =696282X +3509.7 0.0050 = 1.0 0.9992 1.0
Saikosaponin C Y =8890X -638.35 0.050 -10 0.9996 10
Saikosaponin A Y =186093X -717.49 0.0050 -1.0 0.9997 1.0
Saikosaponin D Y =95618X -931. 66 0.0075 -1.5 0.9997 1.5

Y. peak area of the quantitative ion; X: mass concentration of the analyte, mg/L.

2.5 HBEEMEEE

W R —HERFE S 6y, 42 1.2 T R SR IR
{14 1 B 5 1 T B O T VR, E DA 1) S 3 45 2
FELBRBRATNH TR R 2T NBER
ELELYT RS HERH G2 AT C S8 AT A NS
B D B A & 4 o 0.153.0.0203.,0.373
2.15,0.598, 0.0191, 0.0970, 0.0214, 0.0406
mg/g, X HRE 25 (RSD) M 0. 34% ~ 1. 6% , % 1
ZOT A BT NG

BUR —HEORE S, 72 1.2 35 AR A T
T AR SR FEA R SR 25 T, 05 T
0.2.4.6.8.10 h #EFEME , 4550 BRiX 9 Fvd 4 /Y
X5 RSD 4 0. 20% ~ 2. 0% , 2 Wbt i A ik
£ 10 h WEUE
2.6 InEFEEI R

FE BRI AKX 9 PPl o3& 2 1 [RIHE vk 224
FURESL 0. 400 g 329 4y, 3 4y I —4, 2 S Ak %
FRAEBIAR P 3 DN MIR AR, 1.2
TR S VA R ) 3 S R VR T I A
SITTE 9 T sl 43 A3 IRTRCR 25 R W3R 3, AT
RAE 3 AR EEAS KT, 9 Fha 2 AR [l iR
4199.3% ~105% , RSD ¥/NT80% T 2. 6% , Gl /&
IR 22 4 JUHIX 9 A R A3 i i K
2.7 HRHWH

GRS RO [R5 B RE i, 4% 1.2 1 A
TR S VAR Y 7V T A R L TR, 75 BRI AR G )
A EATAE I A, 445 A 43 0 T R A T 05
AR o Bl i & & 5 R Lk 4, 5
g R T T IR A2 4 AL hix 9 Fhf

ROy 0 [R) I 5E

F3 9MANEHERPHMIREIKE (n =3)
Table 3 Recoveries of the nine compounds in
a sample (n=3)

Original/ Added/ Found/ Recovery/ RSD/

Compound /L) (mg/L) (mg/L) % %
Paeoniflorin 0.612  0.300 0.927 105 2.1
0.600 1.21 99.3 1.9
0.900 1.51 100 1.2
Tetrahydropalmatine 0.0796 0.0400 1.21 103 1.4
0.0800 /0. 160 100 0.39
0.120 0.199 99.3  0.58
Jatrorrhizine 1.49 0.900 ~ 2.45 107 0. 68
1.35 2.84 100 0.38
2.71 4.29 103 0.44
Berberine 8.59 4.52  13.1 99.8 0.87
9.04 17.7 101 0.30
13.6 22.5 102 0.52
Palmatine 2.03 0.908 2.94 100 1.1
2.27 4.40 104 0.62
3.63 5.67 100 0.28
Evodiamine 0.0765 0.0400 0.117 101 2.6
0.0800 0.158 102 2.0
0.120 0.199 102 1.8
Saikosaponin C 0.388 0.200 0.587 99.7  0.60
0.400 0.795 102 0.30
0.600 0.989 100 0.52
Saikosaponin A 0.0854 0.0400 0.126 101 1.0
0.0800 0.169 104 0.95
0.120 0.210 104 1.3
Saikosaponin D 0.162 0.100 0.266 104 1.6
0.150 0.313 101 1.2
0.300 0.463 100 1.1
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Table 4 Results of sample analysis mg/g
Compound Sample batch number
1038038 2083012 2083051
Paeoniflorin 0. 153 0.157 0.148
Tetrahydropalmatine 0.0203 0.0192 0.0190
Jatrorrhizine 0.373 0.380 0.381
Berberine 2.15 2.21 2.21
Palmatine 0.598 0. 600 0.599
Evodiamine 0.0191 0.0192 0.0199
Saikosaponin C 0.0970 0. 0981 0.104
Saikosaponin A 0.0214 0.0211 0.0220
Saikosaponin D 0. 0406 0. 0403 0.0383
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