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Simultaneous determination of eleven components in Jinchai
Qingre Granule by QAMS and HPLC-DAD
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XUE Jin-miao®, LIU Qiu-jing’

(1. Affiliated Hospital of Shandong University of TCM, Jinan 250000, China,; 2. Shandong University of Traditional
Chinese Medicine, Jinan 250000, China)

Abstract: The study aims to establish a method for the content determination of eleven components in
Jinchai Qingre Granule by high performance liquid chromatography-diode array detector (HPLC-DAD) through
quantitative analysis of multi-components by single marker (QAMS) and verify the feasibility and applicability
of the method in its quality control. Agilent ZORBAX SB-C18 column (250 mm x 4.6 mm, 5 pm) was used;
acetonitrile—0.1% phosphoric acid aqueous solution was used as mobile phase; gradient elution and the detection
wavelength were set at 327, 278, 250 nm; flow rate was 1.0 mL-min™; column temperature was 25 °C. Using
puerarin as the internal reference, the relative correction factors of neochlorogenic acid, chlorogenic acid,
cryptochlorogenic acid, daidzin, isochlorogenic acid B, isochlorogenic acid A, isochlorogenic acid C, baicalin,
daidzein and arctiin was established, and the eleven components were determined. Eleventeen components showed
good linear relationships within their own ranges (r = 0.999 5), whose average recoveries were 98.05%-100.90%
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with the RSDs of 0.98%-2.35% (n = 6). The method showed good durability under different conditions such as
instruments, columns, column temperature, injection volume, and flow rate. There was no significant difference

between the calculated values of eleven components in ten batches of samples by the QAMS and the measured
values of the external standard method (P > 0.05). The method established in the study is simple and stable, and
can be used for the synchronous quality control of eleven index components in Jinchai Qingre Granule.

Key words: Jinchai Qingre Granule; high-performance liquid chromatography; quantitative analysis of multi-

components with single marker; relative correction factor; puerarin
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Table 1

Regressive equations, correlation coefficients and linear ranges
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Analyte Regressive equations 7 Linear range/pg-mL"
Neochlorogenic acid y=10.351x+0.836 6 0.999 7 3.19-31.90
Chlorogenic acid y=15.185x - 2.200 0.999 8 4.238-42.380
Cryptochlorogenic acid y=11.003x - 1.256 1 0.999 9 3.68-36.80
Puerarin y=42.596x +31.951 0.999 9 19.25-192.54
Daidzin y=48213x-1.9024 0.999 8 3.53-35.32
Isochlorogenic acid B y=16.957x-0.634 1 0.999 9 2.53-25.34
Isochlorogenic acid A y=22.639x+0.282 9 0.999 9 1.10-11.96
Isochlorogenic acid C y=20.941x - 1.890 2 0.999 8 2.05-20.46
Baicalin y=36.111x - 8.178 0.999 9 16.05-160.50
Daidzein y=23.526x+0.390 2 0.999 9 1.07-10.66
Arctiin y=6.173 1x+1.107 3 0.999 8 8.59-85.86
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Figure 1 HPLC chromatogram of mixed reference substance (A),
Jinchai Qingre Granule (B), lack of Lonicerae Japonicae Flos sample
(C), lack of Puerariae Lobatae Radix sample (D), lack of Scutellariae
Radix sample (E) and lack of Arctii Fructus (F). 1: Neochlorogenic
acid; 2: Chlorogenic acid; 3: Cryptochlorogenic acid; 4: Puerarin;
5: Daidzin: 6: Isochlorogenic acid B; 7: Isochlorogenic acid A;

8: Isochlorogenic acid C; 9: Baicalin; 10: Daidzein; 11: Arctiin
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Table 2 Comparison of content determination results between ESM and QAMS (mg-g"). C stands for components; C1: Neochlorogenic
acid; C2: Chlorogenic acid; C3: Cryptochlorogenic acid; C4: Puerarin; C5: Daidzin; C6: Isochlorogenic acid B; C7: Isochlorogenic acid A;
C8: Isochlorogenic acid C; C9: Baicalin; C10: Daidzein; C11: Arctiin; M1: 24070501; M2: 24070502; M3: 24071101; M4: 24071102;
MS5: 24071801; M6: 24071802; M7: 24072201; M8: 24072202; M9: 24072901; M10: 24072902. ESM: External standard method; QAMS:

Quantitative analysis of multi-components by single marker

Sample C4 Cl C2 C3 C5 C6 C7 C8 C9 C10 Cl1
No. ESM ESM QAMS ESM QAMS ESM QAMS ESM QAMS ESM QAMS ESM QAMS ESM QAMS ESM QAMS ESM QAMS ESM QAMS
M1 16.40 3.90 390 338 335 441 439 291 290 202 200 070 0.70 2.02 2.00 17.90 1791 044 041 878 8.76
M2 1644 388 3.87 338 336 448 435 287 285 202 201 071 0.68 202 201 1793 1795 045 043 881 8382
M3 1639 387 3.87 333 333 446 437 287 284 202 199 071 0.63 202 200 17.89 1792 044 042 8.68 8.69
M4 1637 380 3.79 336 335 469 449 286 286 196 194 069 070 197 199 17.73 17.74 043 044 8.76 8.77
M5 1636 392 391 335 334 471 452 286 284 202 200 071 0.67 201 198 17.86 17.80 044 0.43 853 8.55
M6 1646 401 4.00 334 335 466 463 287 288 203 201 072 071 2.02 200 1793 1790 043 045 8.69 8.68
M7 1625 379 3.80 330 331 441 442 282 280 195 194 065 0.66 195 198 17.69 17.74 042 042 855 856
M8  16.29 382 3.82 331 330 445 440 288 285 198 197 067 0.68 193 195 17.75 17.73 041 043 856 8.53
M9 1630 391 390 333 330 459 455 283 284 198 199 069 070 199 197 17.75 17.69 043 0.44 8.63 8.65
MI10 1645 399 4.00 340 338 475 470 288 287 205 207 075 078 205 204 1799 1794 048 049 8.82 8.80
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