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Simultaneous determination of 10 components in Yinhuang preparations by
UPLC
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Abstract: Objective To develop an UPLC method for simultaneous determination the contents of 10 active constituents
[neochlorogenic acid (NCA), chlorogenic acid (CA), cryptochlorogenic acid (CCA), isochlorogenic acid A (ICAA), isochlorogenic
acid B (ICAB), isochlorogenic acid C (ICAC); bacicalin, wogonoside, baicalein, and wogonin] in Yinhuang preparations. Methods
Analysis was performed on an Acquiyt UPLC BEH C,g chromatographic column (100 mm x 2.1 mm, 1.7 um) eluted with acetonitrile-
0.4% phosphoric acid, gradient elution, and the flow rate was 0.4 mL/min, the detection wavelength was set at 326 nm, the column
temperature was 40 ‘C, and the injection volume was 1.0 pL. Results All calibration curves were linear (r >0.999 6) over the tested
ranges. The average recoveries (n = 9) ranged from 97.43% to 99.94% with RSD value below 2.0%. The contents of 11 batches of
NCA, CA, CCA, ICAA, ICAB, ICAC, bacicalin, wogonoside, baicalein, and wogonin were 0.236—3.419, 5.279—26.220, 0.495—
4.714, 0.130—2.702, 0.310—3.210, 0.363—5.036, 35.209—133.289, 1.493—6.635, 1.546—5.393, and 0.254—0.823 mg/g.
Conclusion This method is rapid, simple, sensitive, accurate, and reproducible, which can be used for quality control of Yinhuang
preparation, and provide a reference for the formulation of quality standards to enhance in the future.

Key words: UPLC; Yinhuang preparations; neochlorogenic acid; chlorogenic acid; cryptochlorogenic acid; isochlorogenic acid A;
isochlorogenic acid B; isochlorogenic acid C; bacicalin; wogonoside; baicalein; wogonin; quality control
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2.1 BIEEH

A F24 Waters Acquity UPLC BEH Cjg #F
(100 mmX2.1 mm, 1.7 um), REIHHA 0.4%E
K- NG, BREEUENE: 0~2.88 min, 7%ZJE;
2.88~3.71 min, 7%~15%ZM5; 3.71~6.95 min,
15%~24%Z.fif5; 6.95~11.78 min, 24%~35% 2.
11.78~16.65 min, 35%~65%Z.Ji§; 16.65~20 min,
65%~ 7% M ;s AR R 0.4 mL/min; A9 K: 326
nm; FE# 40 C; HEAEE 1.0 pL.
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i Je KRG 2 PRI 0.2 g, B RCTE N IR ST 0T AN e kG
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i AR, B i &K E 75 0 h
39.912. 137.172. 42.680. 37.886. 20.996. 47.539.
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1-neochlorogenic acid 2-chlorogenic acid 3-cryptochlorogenic acid 4-isochlorogenic acid B 5-isochlorogenic acid A  6-isochlorogenic acid C
7-bacicalin 8-wogonoside 9-baicalein 10-wogonin
B1 =8 A). BRAMBRER B). REZMEMRFR (O REREMMEXRRR D). BilRAR (E) B UPLC
KRB RETHRKAE (F)
Fig. 1 UPLC of blank (A), standard solution (B), negative control solution without Scutellariae Radix (C) and without
Lonicera Japonicae Flos (D), sample solution (E) and its partial enlarged detail (F)
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Table 1 Regression equation, correlation coefficient, and linear range of 10 active ingredients

J 4y EfEWy r MU/ (mg L™
Bk R R Y=7875.3 X+2486.3 0.999 9 0.498 9~39.912 0
Iy Y=5617.1 X—16 975 0.999 6 2.143 3~137.172 0
[SEYEN Y=7837.6 X+2934.6 0.999 8 0.533 5~42.680 2
FEHIR B Y=81223.6 X+310.62 0.999 6 0.262 4~20.996 5
FERIAIR A Y=10287 X+4 769 0.999 6 0.473 6~37.886 0
RERIR C ¥Y=9890.8 X+3 736.2 0.999 7 0.594 2~47.539 2
Eieoats Y=4606.6 X—29 881 0.999 9 16.385 8~524.346 0
DB Y=1133 X—461.95 0.999 8 2.762 5~88.400 0
PR R Y=8452.1 X—17 598 0.999 6 2.351 7~75.2540
W H Y=3827.2 X—803.51 0.999 8 0.453 3~14.504 0

& “2.17 TN R A SRR 6 IR, TR AR
(1) RSD fH, Z5HRFaiig. SRR R ig. &
SRR By FORR AL FAERIR C. BAH. W
BT AR MPOE R R IR RSD 4378
1.18%- 1.16%- 1.07%- 1.01%- 0.62%- 1.00%- 0.59%-
0.93%- 1.18%- 1.05%, FKHIUIKEE L RLT.
28 EEEMRAW

R % R IR — #EAR BT S AT LR (S
20151001) 0.2.g, % “2.27 Wi N Jljik, “FArHl#% 6
By, AT N, USRI SRR PRk
SRR By FEEIR AL BB C. BT,
VTR I S W RS N SR O e )
1.486. 16.863. 1.091. 0.567. 2.702. 1.464. 78.249.
6.635.2.502.0.403 mg/g, RSD 437 4 0.88%-0.79%-
1.07%- 2.13%- 1.36%- 1.70%- 0.52%- 1.17%- 0.33%-
1.55%, KUNZIEELEVERE .
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W TR 04 24 44 8. 124 24 h BEFF,
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mg/mL. FEEEER C 0.059 mg/mL. FEATF 1.484
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mg/mL I FE 52 0.024 mg/mL 195 FE SV 2.0
2.5, 3.0mL, % “2.27 IR RS T
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=2

SREFIF R 10 MBS EBNELR (n=3)

Table 2 Determination of 10 components in Yinhuang preparations (r = 3)

JRE S/ (mgg )

o -
e R SRR RERR FRRB FARR A REEER C BRI JOESIF HEE SR
20151001 §§ALF 1486  16.863  1.091 0.567 2.702 1.464 78.249  6.635 2502 0.403
20140903 W§ALF  1.535  17.326  1.117 0.545 2.627 1.428 77215 6377 2586 0.400
140616  FH 0.438 5279 0.753 0.480 0.167 0.914 35209 ND 1.844  ND
01315026 & K 0236 16979  0.495 0.486 1.836 1.986 56.364 1493  1.777 0254
150321  f#EH]  0.644  6.849  0.974 0.338 0.130 0.903 96.494 2499 3582  0.399
150409  JWHEF  3.419 15489  3.836 3.210 2.198 5.036 114566 4.054 4361  0.570
150309 MRl 1.200 6446  1.454 0.310 ND 0.534 44.603 ND 1.546 ND
150838  Wfrs  2.347 12,137 2.601 0.437 0.194 0.780 78324 ND 2624 ND
1502102 Wikiz)  ND 7.025  ND ND 0.670 0.363 42543  ND 1.875  ND
20140401 K71 3246 26220 4.714 1.126 1.012 3153  111.650 2.699  3.786  0.370
150301 Al 1.396 12988  1.512 ND ND ND 133.289 5267 5393  0.823
ND-A i

ND-not detected
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