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Study on HPLC and HPLC-MS/MS Determination Methods of Five Chemical Components in
Jinshengyuan Capsules
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ABSTRACT: OBJECTIVE To establish a method for the determination of five constituents(liquiritin, glycyrrhizic acid,
salvianolic acid B, cinobufagin and resibufogenin) in Jinshengyuan capsules by HPLC and HPLC-MS/MS. METHODS HPLC
was used for imultaneous determination of liquiritin, glycyrrhizic acid and salvianolic acid B. The analysis was performed on
SHIMADZU Ci1s ODS(250 mmx4.6 mm, 5 um), with the mobile phase comprising of acetonitrile(A)-0.05% phosphoric acid(B)
flowing at 1.0 mL-min~!in a gradient elution manner, and the detection wavelength was set at 276, 250 and 286 nm by diode
array detector. Cinobufagin and resibufogenin was analyzed by HPLC-MS/MS method, ESI source as ion source, positive ion
multiple reaction monitoring mode, which performed on 30 ‘C thermostatic ZORBAXSB-C15(250 mmx4.6 mm, 5 pum), with the
mobile phase comprising of acetonitrile(A)-0.1% formic acid(B) flowing at 1.0 mL-min~!. RESULTS The liner ranges of
liquiritin, glycyrrhizic acid, salvianolic acid B, cinobufagin and resibufogenin were within 3.14-62.8, 4.18-83.6, 7.00—-140.0,
0.495-9.90, 0.520-10.4 pg-mL~!. The average recovery rates were 99.13%, 98.96%, 97.96%, 99.51% and 96.22% with the RSD
of 1.43%, 2.76%, 1.68%, 2.54% and 1.39%. CONCLUSION The method has good separation, accuracy and reliability, high
specificity and sensitivity, which can provide experimental basis for the detection and quality control of the trace components of
dried toad skin in compound traditional Chinese medicine.

KEYWORDS: Jinshengyuan capsules; HPLC; HPLC-MS/MS; liquiritin; glycyrrhizic acid; salvianolic acid B; cinobufagin;
resibufogenin
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50%—100% A; 36~40 min, 100%—19% A. —#%
EREFRE ISR, H A I R 276 nm,

HELRRA I KN 250 nm, FHEYER B A K
286 nm. Ji# 1.0 mL-min~', #FiE 30 'C, #HkEsE
20 uL.

2.1.2  FRUETREEAL FRISRERC A AL A AF
5 ZORBAXSB-C15(250 mmx4.6 mm, 5 um),

T s A R 6 (A)-0.1% H R (B)(41 = 59), it
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WA BTN ESIIE, IEB TR, HE
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Tab. 1 Optimization of fragmentation voltage of cinobufagin
and resibufogenin

AL BEBREE L TG s 7 L
TS RV Wi 17 {5 AT N AY i i
120 329 625.65 100 218 608.73
130 33 064.57 110 226 264.58
140 336 091.80 120 5080 969.43
150 340 037.39 130 5230412.65
160 344 780.83 140 5142 734.61
170 344 124.89 150 5072 832.26

F2 HEREEFEESHEMERIA
Tab. 2 Optimization of collision energy of cinobufagin and
resibufogenin

Hi e TR 3 T i 2 T
BBV mEsT@43) TETG6S) HET(385) THET(366.9)

0 _ L _ _

5 93 510.20 - 7716.37 1068.92
10 78 252.30 3289.72 64 088.07 4046.12
15 49 131.30 6373.68 41162.30 6838.32
20 25529.95 4407.06 18 182.74 4 476.46
Hee = IR T AR R (.
Note: “—” represented the relative abundance value without ions.
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2.5 ZMERREE

Oy S “2.2.17 TR AR IR SR, K
TR H B4 3,14, 9.42, 15.7, 31.4, 47.1,
62.8 ng-mL~", HHEZ 4.18, 12.5,20.9, 41.8, 67.2,
83.6 ug'mL~!, FHBR B 7.00, 21.0, 30.0, 70.0,
105.0, 140.0 pg-mL™" W, #% “2.17 TR ik
BRUE, VEREIREUR 20 uL, DAV IR E AR AR AR,
TR, dlbrEmZe, 153 Wm0 )7 f2
MARFREL, ZRIE 3.

I BAE BLE “2.2.17 TR BT IR VA
MR AT R AR BRFE L 0.495, 0.990, 1.98,
3.96, 5.94, 9.90 pg-mL~", FgdEREACHL 0.520, 1.04,
2.08, 4.16, 6.24, 10.4 pg-mL™' BIEW . % “2.17
WUR e, SERERR 2w, DIVSIRIRE N
AR, IEEBUAI AR, dilbrdEhg, 153
WA G R B, 4RI 3.

R3 SHEASWEATE, HXAKMEETE
Tab. 3 Regression equations, correlation coefficients and
linear ranges of 5 components in Jinshengyuan capsules

Y ELEYEE r TS /pg - mL!
HHEH Y=40 987X-36 189 0.999 8 3.14~62.8
HHMR Y=19 417X-14 059 0.999 8 4.18~83.6

FHBFR B Y=9 939 953X+26 489  0.999 4 7.00~140.0
TEIERRFE L Y=1 456.1X+47.923 0.999 4 0.495~9.90
BRIGTERCHE  7=857.29X-214.96 0.999 8 0.520~10.4
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Fig. 1 Chromatograms of various constituents

A—the mixed control solution of liquiritin, salvianolic acid B and glycyrrhizic acid; B—sample solution(276 nm); C—sample solution(286 nm); D—sample
solution(250 nm); E—negative sample solution without Glycyrrhizae Radix et Rhizoma(276 nm); F—negative sample solution(286 nm) without Salviae
Miltiorrhizae Radix et Rhizoma; G—negative sample solution without Glycyrrhizae Radix et Rhizoma(250 nm); H-the mixed control solution of
cinobufagin and resibufogenin; I-sample solution; J-negative sample solution without dried toad skin; 1-liquiritin; 2—salvianolic acid B; 3—glycyrrhizic

acid; 4—cinobufagin; 5-resibufogenin.
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FWX 5 FP L TE 24 h NERE o
2.8 HEEMIAR

53 B R]—HE vk 4 A TR S BE (S 20170101)
6 1y, #% “2.2.27 WU Jy il g5 A S, #5217
WUR S T . HRE . HRERR . PR
M2 B, fRMETRRRESL . BRVETENCHE 5209 RSD 43
9 0.81%, 0.91%, 2.03%, 1.72%, 2.77%, RSD
B1<3%, SR EHHBELERL.
2.9 [HISCRIES

SR A RS 3 o A i i i 25 LA
RS 20170101, FHHER B & A0k
1.471 mg, HEH S EEH 0.273 mg, HHR & &
BB 1.512 mg)NEWZ) 0.25 g, L6 1y, K%k
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e T i G I R
3.2 IS REEE R b

HEWE TR TR SL R FR WA B L SE 10 7 T 24500 B 2K
BITEFRIEALE 16 DL CRER, HABZSHME . 2
THF UL 2, ARMEIRTE 0 TS A Ao =
LRI W, MoKk, WRERET
[M+H-CH3;COOH-H,0]", m/z 365, VKT m/z

xR5 HaeENEER0N=2)
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Tab. 4 Results of recovery tests for various constituents
(n=06)

FERRIRC BRSO I Rkt R SR RSDy

bj‘[‘% S =N P=N E=N 0,
Fi/g SH/mg B/mg mg % BEY% %
02549 0.140 0311  0.171 100.00
02515 0.137 0306 0.171  98.83

E 02506 0.136 0309 0.171 101.17
A 99.13  1.43
4 02586 0142 0310 0171 9825
02511 0.136 0306  0.171  99.42
02543 0.139 0305 0.171  97.08
02549 0772 1.887 1.150  96.96
02515 0.763 1961  1.150 104.17
? 02506 0.756  1.875  1.150  97.30
L 98.96 2.76
g 02586 0783 1913 1150 9826
02511 0758 1.878  1.150  97.39
02543 0.769 1915  1.150  99.65
02549 0.751  1.591  0.825  96.00
5t 02515 0739  1.616 0.825 100.23
m 02506 0735 1577 0.825 9623
" 97.96 1.68
iR 02586 0759 1.614 0.825  97.71
B 02511 0738 1603 0825 98386
02543 0.749 1613  0.825 98.74
1.0452 0217 0416 0205  97.07
10254 0213 0425 0205 10341
5 1.0115 0210 0408  0.205  96.59
fik 99.51 2.54
4 113340236 0442 0205 10049
) 09804 0204 0407 0205  99.02
1.1340 0236  0.442 0205 100.49
1.0452 0213 0430 0225  96.44
ME 10254 0209 0423 0225  95.11
Wi 1.0115 0206 0428 0225  98.67
i 9622  1.39
g 113340231 0445 0225 951
) 09804 0200 0417 0225  96.44

1.1340 0.231 0.446 0.225 95.56

443 P EFIEMSE 2 I, [M+H-
CH3;COOH-2H,01", m/z 346.9 J& m/z 365 W F B 1
HE—2B K=Y, W EENRER BT, R
R B FEERNGEETE, EREE T (n/z
443). FEF(m/z 365) KN E T m/z 385 R

Tab.5 Samples content determination results(n=2) mg
ik A AR FHHR B AR TR R P s 2 WO
20170101 0.274 0.272 1.487 1.491 1.461 1.458 0.109 0.105 0.104 0.104
20170201 0.248 0.246 1.493 1.492 1.213 1.221 0.026 0.025 0.087 0.089
20170301 0.249 0.247 1.435 1.481 1.504 1.512 0.161 0.163 0.141 0.14
SFHIE 0.256 1.48 1.395 0.098 2 0.111
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WETERC LT 1B 0, BRMETENC AR A B
T AT ERESF A9 — K . IR K B P TR 435 4 1) 2%
TRITZE, o R B 4§ [M+H-H20]", m/z 366.9,
[M+H-2H:0]", m/z348.9, [M+H-CS1", m/z 253,
R B F B R/NGE BV, R (m/z
385). TE T (m/z 366.9) N ES T,

2 HEMREEMEESFHENS TEH
EIEEREE SR 1=Ry=R4=Rs=R¢=R,=H, R,=CHj, Rs=B-OAc; fRIET
it 3£-R;=R;=R4;=Rs=R¢=R;=Rg=H, R,=CH;

Fig.2 Molecular structure of cinobufagin and resibufogenin
Cinobufagin—R,=R;=Rs~=Rs=R¢=R;=H, R,=CHj3, R¢=B-OAc; Resibufogenin—
R;=R;=R4=Rs=R¢=R;=Rg=H, R,=CHj,

3.3 FREUA Rk

Xof IR S VR B SRR R, 1 SR 24
BT EE AT AR, AR A SR A, 4
R, B RBONMA R RS TABIHAE S, T
HAERBCHCR R, HCR 75 S B B B 5 i
o [R5 T HEHUARI(75% F EE . HEE. 70%
SRR b A R, 25 ERERI, 75% T BEA
WO T & A RS TP PHER IR B H B A R
PR I 5 FBET T 4 2 VR S 0 g v AR s
PR B JE R W 5 ik ) SR BBOR A 37, 00 1
THBGA
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