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analysis
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Abstract: Objective To establish the HPLC fingerprint and determine main components of Qishen Granules (QG), so as to provide a
scientific basis for its quality control. Methods HPLC analysis was performed on an Agilent Eclipse plus Cis column (250 mm x 4.6
mm, 5 um). The gradient elution was performed by the mobile phase consisting of acetonitrile-0.1% formic acid and 0.1% formic acid

aqueous with the flow rate of 1.0 mL/min, the detection wavelength was set at 254 nm, and the column temperature was 30 C.
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Fingerprints of ten batches of QG were determined, and the similarities among fingerprints were evaluated. Attributing analysis of the
common peaks was achieved by comparing the retention times with the chromatograms of single constituent drugs, and identifications
of common peaks were performed on LC-Q TOF-MS and nine components were further confirmed by the reference substances, the
content of the nine compounds was subsequently analyzed by HPLC. Results The similarities of 10 batches of QG were all greater
than 0.991. There were 18 common peaks marked in total, peaks 1, 2, 8, 14 and 18 from Astragalus membranaceus var. mongholicus,
peaks 3,4, 5,6,7,9, 10 and 11 from Lonicera japonica, peaks 12, 13, 15 and 16 from Salvia miltiorrhiza, and peaks 17 and 18 from
Glycyrrhiza uralensis. Based on the identification of the common peaks, nine components such as chlorogenic acid (peaks 4),
calycosin-7-glucoside (peaks 8), isochlorogenic acid B (peaks 9), isochlorogenic acid A (peaks 10), ononin (peaks 14), salvianolic acid
B (peaks 15), salvianolic acid A (peaks 16), glycyrrhizic acid (peaks 17), and formononetin (peaks 18) were identified and quantified.
The content of the nine components was determined as 6.676—10.213, 0.628—0.963, 1.018—1.886, 1.082—1.972, 0.477—0.790,
11.327—17.788, 0.519—0.908, 2.000—3.638, and 0.010—0.016 mg/g, respectively. Conclusion The method established in this
study shows good characteristics, specificity, and repeatability, which can provide scientific basis for the quality control of QG.

Key words: Qishen Granules; HPLC; fingerprint; quality control; similarity; LC-Q TOF-MS; Astragali Radix; Lonicerae Japonicae
Flos; Salviae Miltiorrhizae Radix et Rhizoma; Glycyrrhizae Radix et Rhizoma; chlorogenic acid; calycosin-7-glucoside; isochlorogenic

acid B; isochlorogenic acid A; ononin; salvianolic acid B; salvianolic acid A; glycyrrhizic acid; formononetin; quality evaluation
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Table 1 Original places and batch numbers of herbs in ten batches of Qishen Granules
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o s e S 7 i

S1 MEEE 80540202 AL 70270902 PYJII 1801092 ARG 83450501 WL 1806038 A 1806032
S2  MEH 80540202 1% 1804087  PUJII 1801092 L% 1804118  WHT 81140201 WIEH 1806032
S3  WEW 80540202 A 1804087  PUJII 1801092 (L7 1804118 WL 1806038  AZE 70401102
sS4 HR 1805034 JAE 70270902 PUJIl 1801092 1LZ% 1804118  HWHT 81140201 M5 70401102
S5  HiR 1805034 JAE 70270902 PUJII 1801092 L% 1804118  HWHT 1806038 I 1806032
S6  Hif 1805034 75 1804087  PUJII 1801092 VAR 83450501 HriT 1806038 WL 1806032
S7  WEW 0200918014 At 70270902 PUJII 1801092 L% 1804118 WL 81140201 M 1806032
S8 WZEW 0200918014 Jadk 70270902 PUJII 1801092 VARG 83450501 WYL 1806038 P TT 70401102
S9  MZEW 0200918014 L% 1804087  PYJII 1801092 VARG 83450501 WL 81140201 M7 1806032
SI0 M 0200918014 11175 1804087  PUJII 1801092 (L% 1804118  #iiT 1806038 W3 70401102
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mL/min; P4 254 nm; HEFFE 10 pl; ELRIEMREL
PR IE B WETHEAMKT 6 000.
2.2 RIEEMG

Dual AJS ESI B-7J&, sttt 113, K
F R 55 0 3 R T A TRAARRE
12 L/min, TSI 250 C, FALSIES 35 psi
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Fig. 1 Fingerprints of ten batches of QG and its reference fingerprint (R)
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252 LMEXRRFEE Sk ERICER “23.17
TR PHRA X IR SV, 0 50% FHEEMRE, 154¢ )5
FR ST SR N 15.04 30.0+ 60.0. 75.0- 90.0 120.0+
150.0 pg/mL; B EH FTEIKE N 2.0, 4.0,
8.0. 10.0. 12.0. 16.0. 20.0 pg/mL; F4¢EHE B Jii

BIREN 3.0.6.0.12.0.15.0.18.0.24.0.30.0 pg/mL;
FEERJER A R EIRE N 3.0, 6.0, 12.0. 15.0. 18.0+
24.0. 30.0 pg/mL; TEARAETH BRI N 1.5, 3.0,
6.0. 7.5. 9.0. 12.0. 15.0 ug/mL; FHHER B i &k
JE°N 25.01 50.0. 100.0. 125.0. 150.0. 200.0. 250.0
ug/mL; PR A JlREIWKREH 2.0, 4.05 8.0. 10.0+
12.05 16.0+ 20.0 pg/mL; H EEREL FTEIKE AN 6.0-
12.0. 24.0. 30.0. 36.0. 48.0. 60.0 pg/mL; T“HE1E
R ERE N 0.3, 0.6.1.2. 1.5, 1.8, 2.4, 3.0 pg/mL
(1) R TR A R SR TR B A IR FE (VR A%
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RS e e T A . DU ALER (YD, X
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2 QG BWEILHABIE LC-MS/MS £EHER
Table 2 Identification of common peaks in QG fingerprint by LC-MS/MS
) . AHXT 53 N o
P55 w/min  gp7a BTRA WHET (m/z) KEsh R
s (m/z)
1 3.787 CeHsO7  [M—H] 191.0204 173.010 1, 111.007 4, 57.034 9 MR
2 4514 C4HOs [M—H] 117.0197 99.926 4, 73.030 0, 55.019 5 BRHR
3 12.045 CisH1s09 [M—H] 353.0884 191.056 2, 179.034 7, 135.044 8, 173.044 4, 161.023 6 &t JR Rl
4 17.751 CisHisO9 [M—H] 353.088 4 191.056 4, 161.023 8, 179.034 1, 173.045 1, 135.044 3 45"
5 19.307 Ci¢His09 [M—H] 353.0884 173.0454,179.034 7, 191.056 0, 135.044 6, 161.023 5 [ 4% R Rl
6 23.661 CisH2200 [M+HCOO] 403.124 7 357.117 1, 195.065 6, 179.055 3, 177.054 2, EEpaRcitel

149.043 4, 125.023 8

7 28.387 Ci7H24011 [M—H]

403.124 5 371.097 5, 241.070 2, 223.060 1, 179.069 8,

secoxyloganin!!3]

165.054 8, 121.028 8

8 32.175 C2H22010 [M+HCOO]™ 491.120 7 283.061 4, 268.037 8, 135.046 2
515.1204 353.087 3, 173.044 9, 179.034 2, 335.076 4,

9 37.138 C2sH24012 [M—H]

B B
S o JER B4

191.056 0, 135.044 9, 161.023 4

10 38.597 CasH24012 [M—H]™

515.120 0 353.088 3, 191.056 0, 179.034 3, 335.076 6,

SraR IR A4

135.044 7, 161.023 8

11 41.137 CasH24012 [M—H]”

515.1202 353.087 7,173.044 7,179.034 2, 191.055 5,

FEJRIR ClY

135.044 4,335.075 4, 161.023 3

12 42.116 CisHi60s [M—H] 359.077 4 197.045 6, 179.034 9, 135.045 1, 109.029 9 KRR

13 43.457 CH2O12 [M—H] 537.103 8 493.1119, 383.075 1, 295.060 6 lithospermic acid
14 44.877 CnH200 [M+HCOO] 475.1249 429.117 4,267.066 0, 252.042 7, 224.047 6 TRAEE

15 46.683 C3cH30016 [M—H] 717.146 3 519.092 9, 339.050 2, 321.039 9, 295.060 4 FHE R B

16 50.732 C26H22010 [M—H] 493.114 1 295.060 7, 109.029 3 FHEER A*

17 62.123 C42He2016 [M—H] 8213979 645361 6,469.332 1,351.056 1, 193.035 4 HE g

18 62.908 CigHi1204 [M—H]

267.066 5 252.043 0, 223.045 3, 208.052 4, 135.008 5, 132.021 3 T=HE{EFR?

FRLE Lo R LR A

#indicates that the compounds were compared with standard substance

10.095 8 X—4.959 8, r=0.999 9, Zkiti5Hl 15.0~
150.0 pg/mL; &8 7l #H & P Y=25.986 4
X—3.3174, r=0.999 4, &G 2.0~20.0 pg/mL;
45 B Y=14.430 0 X—0.535 6, r=0.999 9, £
PEYEFE 3.0~30.0 pg/mL; F4EEIR A Y=15.046 2
X—0.988 7, ¥=0.999 9, Z&PEEH 3.0~30.0 pg/mL;
TRRIETE Y=19.869 8 X—0.614 6, r=0.999 9, %k
PEYEFE 1.5~15.0 pg/mL; FHIEE B Y=10.294 6 X—
12.411 7, r=0.999 9, Z&PE5EH 25.0~250.0 pg/mL;
FIEYER A Y=11.226 1 X—6.537 9, r=0.999 5, £kt
JaHl 2.0~20.0 pg/mL; HHERE Y=8971 2 X—
1.014 2, r=0.999 9, ZAH*7EH] 6.0~60.0 pg/mL;

TRITER Y=39.473 1 X+1.216 9, r=0.999 0, £
PEVER 0.3~3.0 pg/mL. 45REW, SXHRMES

JR IR BV Y 2R MG R R A
253 REHFEARLG RSO S R IR R A
X I ST, % €217 TR R S SR HERE 6 IR,
SRR AN . SRR B SR A
RGEE B, REER AL TR . FHRER B.
FHBER A B R TS WAE R IE AR RSD 7370
0.05%- 0.02%- 0.15%- 0.14%- 0.46%- 0.06%- 0.43%
0.33%- 0.32%, FHEFEHE R
254 FREMEIRAL  REERI “2.3.27 TR 77
%FﬁﬁfQG(Sl)f ARV, 20T 0V 24 4. 6.
8+ 12h, FEEWLHL 10 pL HEaCm A 4% “2.17 i
?@%%#ﬁﬁ«mm, GER R R . R R
BIMET . ROER By RRIR AL TR, Pt
% B, FH@0E A H SRR AT AE R IR RSD
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45 S-ERREIMMA T o-FEEMB 10-REHER A 4-RET  IS-FMRB 165 A 17-HEERE 18- 15TER

4-chlorogenic acid  8-calycosin-7-glucoside ~ 9-isochlorogenic acid B 10-isochlorogenic acid A  14-ononin  15-salvianolic acid B

16-salvianolic acid A 17-glycyrrhizic acid ammonium salt  18-formononetin

El4 REMNRE A). QG HIXMAFR (S1,B). EHAHN (C) #Y HPLC &
Fig. 4 HPLC of mixed reference substance (A), QG sample (S1, B), and control solution (C)

2514 0.08%+3.10%- 1.30%-+ 1.00%- 1.10%-+ 2.30%-
0.09%- 0.46%, MR TERAE 12 h NEGE .
2,55 FEEMRE  WRIE “23.27 TR HIEPATH]
%6 17 QG (S HLiKmVat, 43 AL 10 uL
POV E “2.17 T Bl &R T E, 4
RepliR. BEREIHEET. RaER B, 7
SRR A TOWAET . PHBDR B FHBTR AL HE
BB AT AL R L =R RSD 20908 0.24% .
0.58%-0.59%- 0.33%- 0.35%- 0.23%- 2.40%- 0.30%-
0.39%, KHZHIEEIERL .

2.5.6  INFEESCRIRIS  H 6 4 e &% a4 = 1)
QG (S1) FEfh 0.05 g, FEEHEME, FHIMr I H SRR
R, BERHEIEARET. F8ERKR B. RERR
A TEWHET . SHYEZ B STEYER AL HELERERAN
TERRAERAE R, 20 B0 50% FF S G )5 B 4
5 1.0. 0.1, 1.0 1.0 0.1+ 1.0, 1.0+ 1.0+ 0.1 mg/mL,
S RIIMNGE IR BRVE TR 485.0 pnL T S 35 i %) b
AW 540 uL. FEJRER B ¥R 74.5 L. 4R
B2 A W 77.5 pL TEARAEH IR 359.0 pL. FHH
% B K 930.0 uL. FHHER A WK 42.0 uL. H#=
FREZIETE 134.0 pL. THRAE R IE W 80 pL, %
“2.3.27 WURJ7iEGI & FE AT, 7E “2.17 DU
WS R REAT I E . THE & B (41 35 [ i A
RSD f, 455 E 55514 104.86% 95.04%.
104.91%. 97.18%. 100.96%-. 104.73%. 101.14%.

95.30%- 102.79%, RSD 4514 2.49%. 1.81%-
1.78%- 1.75%- 1.18%- 1.43% 3.11%- 1.56%- 2.08%.
SERR, ZITIEAER R R AT
257 10 #RFESEENELER B 10 #t QG
Fea, %8 “2.3.27 TUTER & AOKMIE, %8
“2.17 TUN OB FAFEERE AT, WE 9 FhElsr i,
ZERNF 3 CH BRI & = HF IR E/1.020 7).
10 HEFE i A 25 B 53 5 =20 000 D N SR IR R 6.676~
10.213 mg/g, H& 700 & B H 0.628~0.963
mg/g, FLEERR B 1.018~1.886 mg/g, F4EEFR A
1.082~1.972 mg/g, THAETT 0.477~0.790 mg/g,
SR B 11.327~17.788 mg/g, FHREZ A 0.519~
0.908 mg/g, HHEE 2.000~3.638 mg/g, T-HIEH
0.010~0.016 mg/g.
3 it
3.1 BIERGRIRE

ARSI T HEE-K. OE-K. FFEE-0.1%HF
BRI LIE-0.1% PR K IR S MBI R K
LR EE-ZK L O RE-0.1% P R /K VA R i A H B0
i R0 e g [a) i K 2 -KAE T sh L BE 26
RS 3 CIE-0.1% H B A RAE NI shAH 823 B
R AR S, WAEIEEET 0.1%F R O R-
0.1% R/ NI SNAHIEAT 7387 o S5 4055 2104
235, 254, 270, 286. 327. 350 nm 25 KiEATLHE
B, KL 254 nm A HIEE SR, &g R
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Table 3 Content of nine characteristic compounds in ten batches of QG
e RS/ (mg-g™)

7 aEm EEREMUART ROEMB ROEMA TRET SBMEB JIMMA HEE SREE
S1 6.676 0.740 1.038 1.152 0.524 11.327 0.746 2.096 0.012
S2 8.924 0.824 1.611 1.654 0.720 16.830 0.854 2.590 0.012
S3 8.564 0.739 1.550 1.624 0.641 14.383 0.740 2.851 0.014
S4 8.873 0.750 1.528 1.601 0.599 14.654 0.795 2.441 0.015
S5 7.494 0.628 1.336 1.418 0.477 11.603 0.742 2.295 0.011
S6 8.964 0.930 1.425 1.592 0.721 17.788 0.811 2.826 0.016
S7 10.213 0.963 1.886 1.972 0.790 13.478 0.908 2.550 0.015
S8 8.140 0.839 1.292 1.451 0.749 13.427 0.845 3.638 0.015
S9 6.416 0.706 1.018 1.082 0.561 12.966 0.519 2.000 0.010
S10 8.350 0.947 1.630 1.707 0.715 16.422 0.885 2.875 0.014

HgEE e, HXFFRIA I 9 AMRFAE A Sy
W, Mokt 254 nm VE RSN K:
3.2 EYEEELNE

ARSI IR QG HIFRSU G, SCRA T H
— ISR EU & ik R K R A, R I
— ISR, HMELLA TS HAEN 2T R . A
S X S g T SRR O AR R I R 210
nm NUERCECEE, (EARSCIO S NI g BT
Hh 5 SIS AR P 75 T B AR R i F At R 43 B
TN 2 F R, FEFRIE 7 % KB 7
BRI B 0 B 7 R S S A W DUk .
LG TE QG W s H i ] % [BE 2 WK KT
AL FRGUEINE . B0 SR T AR A
3.3 IBARERTHUIERE

FEIEFRFRFR TS, 25 8 3 oy BB 2% A OCHY
O MUE RIS PE, 8 EARA TR R, B
TR A R RIS AR AR R US, PERAR DO, PHR R
B FFH R AR, SRIFERR A 4R AR |
B R SIA) B — 0 LA R S 1
34 MELGRSH

AR ES T QG FREUEE & 9 Fhfg bk
eI s, ZOTIETTENE, =R,
N QG ELRE VPN SRAL TR g R T 51,
R 10 fit QG AR~ M ASFIHEIK I 2544 i) %,
HEARS R v RE B — e 2R, (Hd i ARt
FUEE ST BRSO AT AR 23T, I 10 HERE
AR B4, AITIE R 18 NI AL L 0.99
PLE, ATBURIL QG il T2 ARt et,

ATHT QG BT EFEl: bR %07 i R N &

1 QG 9 PR & &, KISHRHER B & &

I, HRRGERBNEMA TR, SERE

WEVRAEIERZE, RIAE B RS bR, 1M

FHEYIR B ATH BRI A B AR AEYE , HOCHRIRGE

HA IR RA SR AR IR, R AT 25 B AR

QG M FHEAEbR LY« 45 b, ABEFR NHE QG

HIB AR AE, JUHOR I E R br By S & BV R
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