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Quality assessment of Shuangyu Granules based on simultaneous determination
by HPLC fingerprint and multi-components
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Abstract: Objective To establish an HPLC fingerprint chromatography and determine seven compounds of multi-components in
Shuangyu Granules (SG). Methods The Kromasil Cg (250 mm % 4.6 mm, 3.5 pum) column was used with a mobile phase of
acetonitrile-0.05% trifluoroacetic acid gradient elution. The flow rate was 0.8 mL/min, the column temperature was 30 [, and the
detection wavelengths were 230 and 327 nm. The common peaks were identified by Q-TOF/MS. Results The fingerprint
chromatography included 17 mutual peaks, and the similarity was more than 0.95. Fourteen common peaks had been identified by
LC-Q-TOF/MS, seven of which were unequivocally identified via comparing the retention times and mass spectra data with those of
the standard compounds. Then the seven marker components were quantified. The developed quantitative method was validated in
terms of accuracy (the recoveries ranged from 97.8% to 101.8% with RSDs less than 2%). Conclusion The method is rapid, simple,
and accurate and can be used for the quality control of SG.
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B 3500V, Z k)7 310.30 kPa (45 psi),
T SARFA B 10 L/min, IN3E 408 350 °C,
PR R 175V, BB #EE A m/iz 100~
1000,
23 AEHE
2.3.1 RO RIS DO SRR SR
TR BRERIRIR. AJ2iiF. RERIR By ST4tIRIR AL
FEER IR C IR B, I 70% HH I f s 25 & it
M2 18 pg/mL. ZEJRIR 110 pug/mL. BREEJRER 25
pg/mL. AJZ5H 30 pg/mL. FE4EJER B 16 ng/mL.
FEEEJRIR A 30 pg/mL. SFERJRIR C 58 pg/mL [R5
X R, RIS
2.3.2 AT BORE 5 48, TR, B
g, 2y 025 g, EHEHIEM T, KEIMA 70%
FEE 25 mL, A HE (250 W, 40 kHz) 30 min,
A, BRI, H 70% HREANE IR IR, REA,
IS
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3 SRR B L AT 250 B L SRR SR B X L
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70% I C 1) 1 T 5 FEE 43 0 A 164.8+ 806.4
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(Y, ZllalHEhek, 385 Ztya i, [mDA
J7RERUA R R E o A B ek iR Y=13.61 X+
3.048, r=1.0000, ZVEJEMH 5.15~164.80 pg/mL;
SRR Y=22.83 X+42.19, r=0.999 9, £V
25.2~806.4 ng/mL; A& AR Y=17.72 X+4.590,
r=0.999 9, Z&VEVEH] 5.925~189.600 ug/mL; ~j%4
1F Y=15.06 X+18.48, r=0.999 7, ZttiuM 7.6~
243.2 pg/mL; FLEERIE B Y=21.45 X—1.348, r=
1.000 0, ZePEVul 4.225~135.200 pg/mL; 4% 5
2 A Y=2571 X—8.784, r=1.000 0, ZtjuH
7.55~241.60 pg/mL; F4EEEE C Y=23.84 X+
53.36, r=0.999 8, ZMVEH 14.55~465.60 ug/mL.
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T 75 1 ) 4% A A i R 10w, 43931 F 0.
2. 4. 6. 8. 12h VFENERGBRAR IR, DL IR
TSP RSD, 73 BT 2R IR 0.85% %k
JEFR 0.21% BREEEIE 1.01% ~J 251 0.69%. 4%
JRR B 0.90%. sZRIRIR A 0.41%H 48 R C
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R = R 12 h B .
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2.99. 6.26 mg/g, RSD 43l 1.00%- 0.30%- 0.73%-
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W OB T Am 23 0T TR B 0 ) Dk B 4 R R 286.2
pg/mL. 58 1 6053 pg/mL. FEASEEEE 324.1
ng/mL. 22517 4354 pg/mL. F4EEEE B 208.5
ng/mL. 45 TR A 365.6 ng/mL 4% 5% C 763.8
pug/mL) 1 mL, FAEEIIA 70%H 8 24 mL, FRE
i, AEAPEEL (250 W, 40 kHz) 30 min, ¥,
PRk i, F 70% H AN R 0K 1) iR, R,
VEIE, HWERUEMESL, e, TPERICR. 28
SRR SRR FRSRIRIR . A2 R4 RIR By
REERR A RIFLIRIR C 1P RCR 25 A
97.8%- 101.3%. 100.2%-. 101.6%. 98.4%. 100.0%-
101.8%, RSD 735124 0.67%- 1.23%- 0.83%- 0.65%-
1.26%- 0.66%- 0.78%.
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Table1 Common name, molecular formula, and mass spectral data of 14 common peaks

5 fmin Paan e T S (miz)  PLRAE (miz)  WZE/(X107°) KA

2 7.898  C,HOs [M—H] 169.014 1 169.014 2 0.92 B

3 10.027 C,HpO;  [MA+H] 391.123 4 391.123 5 0.24 loganin?!
[M—H] 389.108 9 389.108 9 0.09

4 14548 C,H;50  [MA+H] 355.102 6 355.102 4 -0.78 Brak R
[M—H] 353.087 8 353.087 8 -0.11

5 15717 CHpOy  [M—H] 373.113 9 373.114 0 0.27 secolganic acid™

6 18.641 C,sHpO; [M—H] 389.109 0 389.108 9 -0.17 8-epi-loganin™

7" 18747 CH;s09  [M+H] 355.102 9 355.102 4 -1.39 2R
[M—H] 353.087 8 353.087 8 —0.09

8 19.361  CyHy0p  [M—H] 373.114 0 373.114 0 0.14 secologanic

acid®¥

9" 19.542  C,H;50  [MA+H] 355.102 3 355.102 4 0.06 (S
[M—H] 353.087 8 353.087 8 -0.11

10 22169 C;Hp0y  [MA+H] 359.1342 359.133 7 —1.44 swerosidel™

11 22169 C;HpuO [M—H] 403.124 7 403.124 6 -0.27 secoxyloganin®!

12" 24454 CyHpOy  [M+Na]® 503.152 8 503.150 8 -3.98 ISERE)
[M—H~+COOH]™ 525.161 2 525.161 4 0.26

13 28877 CysHpOp, [M—H] 515.1195 515.119 5 -0.04 SRR B

155 29929 C,HpOp, [M—H] 515.1195 515.119 5 -0.46 SRR A

16°  31.055 C,HpuOpp, [M—H] 515.1195 515.119 5 -0.23 SRR C

" FH S L (R4 A4

.
confirmed by reference compounds
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fih b, SoF BTV 2 BRE PR AR SIS g AR AR
K7 A FEIAWEIAT T8 B L 10 4k SG,
2 “2.3.27 WUR Tk s i, % “2.17 I
T ERESATHERE T, 3 BT 7 AN TR L
SERILAR 20 DN 10 HEFE e S e g5 S mr i, AN
FRAT R S SRR A IR A B RO, kR R
FE) T2 AR FNBORL 25864 h i 7 5, AN AR
JS P TR G B S R SRR T M IR LR A

5t, 10 it SG 2054 3 HLR 25 BERITES, 3 Hitik
M S FRBR O P TR S B — e e e, UL
JE SR IR A TR R 1 — O B — A 2.6 £ o
H AT AR IE AR 254, 0 5 22 e 1) i DRl
AW A T 3 et e A ORASE At ) — 35
PE, 0T IR AT AR AR
3 g

K DAD il 28 4E 190~400 nm X {8 i
WEATHI, S5 230 nm N AR SR A,
FAO RISy BT, MR 230 nm 1 HRGUA
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F2 HERPTHRIPEEMNELER n=3)
Table 2 Determination of seven components in Shuangyu Granules (r = 3)
. JRE S E/ (mgg )
Brew i 2 JRIR Kk iR kS LA B LRI A AL C
150201 2.29 13.18 2.57 3.50 1.69 2.99 4.26
150202 2.25 12.94 245 3.53 1.80 2.81 4.86
150203 241 13.37 2.60 3.46 1.61 3.01 4.43
141201 2.94 11.23 2.27 4.81 1.95 2.22 3.14
141202 2.67 11.46 2.27 4.85 2.14 2.31 3.24
141203 2.78 11.00 2.48 4.79 2.06 2.16 3.30
141102 2.09 15.03 1.61 5.95 2.53 4.87 6.29
141104 2.18 12.79 1.82 5.99 1.68 4.38 5.41
150301 1.62 10.76 2.30 3.25 1.79 2.74 435
150302 1.89 10.65 2.18 3.29 1.61 2.65 4.47
FIIME 2.31 12.24 2.26 4.34 1.89 3.01 438

TR NG AT 24 B KB KO 230 nm, A
IEAT 2570 5 S E KR FE ) 230 nm, S5 45
M. Bagkiig. Sratiii Ay okl By i
12 C MUBr & IR 2 AR th 2, 3X 6 A Hes) i =l
SEPKIEPEN 327 nm.
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1 FH U 01E-0.05% — 5 LR B AT A e sh Al o
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