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Study on the quality consistency of Xiao'er Kechuanling oral
liquid evaluated by HPLC-QAMS
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(1. Department of Pharmacy, 983 Hospital of the PLA Joint Logistic Support Force, Tianjin 300142, China;
2. School of Pharmacy, Tianjin Medical University, Tianjin 300070, China)

Abstract: A HPLC-QAMS method was established for the simultaneous determination of 15 components in
Xiao'er Kechuanling oral liquid, providing a method for its quality control. The analysis was performed on a 30 °C
Kromasil C18 column (250 mm X 4.6 mm, 5 um), with the mobile phase comprising of acetonitrile—0.1% formic
acid flowing at 1.0 mL-min" in a gradient elution manner. The injection volume was 5 pL and the detection
wavelength was set at 254 nm. Chlorogenic acid was used as an internal standard to calculate the relative
correction factors of the other fourteen components, after which the content determination was made. Cluster
analysis and principal component analysis were conducted on 22 batches of samples. Fifteen components showed
good linear relationships within their own ranges ( = 0.999 5), whose average recoveries were 96.52%-99.02%
with the RSDs of 0.57%—1.40%. The result obtained by HPLC-QAMS approximated those obtained by external
standard method. Cluster analysis of 22 batches of samples was divided into four classes. Four principal components
were extracted by principal component analysis, and the contribution rate reached 81.706%. This accurate and
specific method can be used for the quality control of Xiao'er Kechuanling oral liquid.

Key words: Xiao'er Kechuanling oral liquid; high-performance liquid chromatography; quantitative analysis

of multi-components with single marker; chemical constituent; clustering analysis; principal component analysis
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Figure 1 HPLC Chromatogram of mixed reference substance (A) and Xiao'er Kechuanling Koufuye (B) and lack of Lonicerae Japonicae

Flos sample (C) and lack of Glycyrrhizae Radix et Rhizoma sample (D) and lack of Isatidis Radix sample (E). 1: Uridine; 2: Adenosine;

3: Goitrin; 4: Neochlorogenic acid; 5: Chlorogenic acid: 6: Cryptochlorogenic acid; 7: Caffeic acid; 8: Liquiritin apioside; 9: Liquiritin;

10: Isochlorogenic acid B; 11: Isochlorogenic acid A; 12: Isochlorogenic acid C; 13: Isoliquiritin; 14: Glycyrrhizic acid; 15: Isoliquiritigenin
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Table 1 Regressive equations, correlation coefficients and linear
ranges
. . Linear range
Analyte Regressive equation B r
/ug-mL

Uridine y=1459.22x+163.58 2.59-258.72 0.9997
Adenosine y=90539x-1157.13 4.43-442.96 0.999 8
Goitrin y=389.43 x - 209.24 4.45-44492 09997

Neochlorogenic y=45446x-710.83 10.25-1025.08 0.999 6

acid
44.94-4 49428 0.999 9

Chlorogenic acid  y=155.78 x — 564.67

Cryptochlorogenic y = 857.26 x — 425.08 4.19-419.44  0.9997
acid

Caffeic acid y=105.09 x + 14.40 9.80-980.00  0.999 7
Liquiritin apioside y=900.69 x + 122.14 3.84-384.16  0.999 6
Liquiritin y=242.85x+388.16 5.78-578.20  0.999 8
Isochlorogenic y=112.04 x - 94.84 20.97-2097.20 0.999 7
acid B

Isochlorogenic y=11332x+784.86 10.58-1058.40 0.999 8
acid A

Isochlorogenic y=113.95x-6.93 15.88-1587.60 0.999 8
acid C

Isoliquiritin y=23397x+134.86 5.27-526.75  0.999 8
Glycyrrhizic acid  y=172.65 x - 10.09 14.70-1 470.00 0.999 6
Isoliquiritigenin ~ y=1232.66 x+194.19 1.57-156.80 0.999 8
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Table 2 Relative correction factors (f,,) of 14 components to chlorogenic acid. f: Relative correction factor; f,: Chlorogenic acid/

uridine; f; ,: Chlorogenic acid / adenosine; f, .: Chlorogenic acid / goitrin; £ .: Chlorogenic acid / neochlorogenic acid; f, .: Chlorogenic acid /

cryptochlorogenic acid; f;,;: Chlorogenic acid / caffeic acid; f,,: Chlorogenic acid / liquiritin apioside; f;: Chlorogenic acid / liquiritin; £ :

Chlorogenic acid / isochlorogenic acid B; f,,.: Chlorogenic acid / isochlorogenic acid A; f, : Chlorogenic acid / isochlorogenic acid C; f,,,:

Chlorogenic acid / isoliquiritin; f_,: Chlorogenic acid / glycyrrhizic acid; f;,,: Chlorogenic acid / isoliquiritigenin

Mixed reference

N T T R S

Jow S N Y N VR N )

solution
1 0.118 0.190 0.399 0.377 0.194 1498 0.172 0.642 1407 1.377 1381 0.665 0.983 0.126
2 0.115 0.195 0404 0367 0.196 1519 0.175 0.624 1427 1.384 1403 0.674 0976 0.128
3 0.116  0.196 0393 0377 0200 1.504 0.173  0.651 1.461 1.354 1422 0.624 1.006 0.122
4 0.117 0.193 0397 0375 0.197 1490 0.171 0.604 1459 1312 1372 0.661 0978 0.123
5 0.111 0.196 0.407 0364 0.192 1405 0.176 0.634 1414 1313 1302 0.664 0999 0.127
6 0.118 0.199 0399 0367 0.194 1498 0.172  0.641 1.407 1377 1380 0.665 0.963 0.126

Mean 0.12 0.19 0.40 0.37 0.20 1.49 0.17 0.63 1.43 1.35 1.38 0.66 0.98 0.13

RSD/% 2.28 1.57 1.25 1.57 1.44 2.74 1.12 2.64 1.75 2.43 2.97 2.67 1.61 1.87
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Table 3 Relative correction factors (f;,) of chlorogenic acid to 14 components determined by different instruments and different columns

Instrument ClS COlumn /;EA fl; B -f;E/C f;E/D j}i/F f;E'G -f;E/H j;:/l «fI‘E/J j;/K j;/L j;E’M f;E/N f;E/O
LC-2030C Plus  Kromasil 0.118 0.192 0.403 0381 0.196 1.494 0.171 0.640 1.403 1373 1377 0.672 0.993 0.127
Intersil 0.116  0.197 0.408 0.371 0.198 1.534 0.177 0.630 1.441 1398 1.417 0.681 0986 0.127
Welchrom 0.117 0.195 0.397 0381 0.202 1.495 0.172 0.647 1.452 1346 1.413 0.620 1.000 0.124
Nexera XR Kromasil 0.118 0.192 0.405 0383 0.201 1.481 0.170 0.600 1.450 1.304 1364 0.657 0972 0.123
Intersil 0.114 0.198 0.411 0368 0.194 1419 0.178 0.640 1.428 1326 1315 0.671 1.009 0.128
Welchrom 0.117 0.201 0.403 0371 0.196 1513 0.174 0.647 1421 1391 1394 0.672 0973 0.127
Mean 0.12 020 040 038 020 149 0.17 0.63 1.43 .36 1.38 0.66 099 0.13
RSD/% 1.18 1.84 120 1.74 159 262 1.78 280 133 274 275 330 150 1.75
Table 4 Effect of column temperature on relative correction factor of each component
Column
temperature oC A S oo o e See Sew Ju oo S S Jem Sfen o
20 0.118 0.197 0416 0370 0.197 1522 0.176 0.637 1437 1384 1414 0.679 0984 0.129
25 0.116  0.199 0.405 0.380 0.201 1.483  0.172  0.645 1.467 1.332 1.399  0.645 0998 0.124
30 0.118 0.196 0413 0382 0205 1525 0.172 0.598 1442 1317 1356 0.653 0971 0.122
35 0.119  0.198 0410 0.379  0.198 1462  0.178  0.638 1.420 1.339 1.341 0.677 1.008  0.128
40 0.115 0201 0402 0382 0200 1528 0.175 0.654 1435 1377 1385 0.678 0.972 0.129
Mean 0.12 0.20 0.41 0.38 0.20 1.50 0.17 0.63 1.44 1.35 1.38 0.67 0.99 0.13
RSD/% 1.39 0.97 1.41 1.30 1.54 1.99 1.60 3.37 1.19 2.15 2.19 2.43 1.65 2.48
Table 5 Effect of column temperature on relative correction factor of each component
A U S S S S S SR T SR SR SR S S
0.4 0.118 0.196 0.415 0.369 0.196 1.517 0.175 0.635 1.433 1.380 1.410 0.677 0.981 0.129
0.6 0.119  0.199 0420 0374  0.199 1.537  0.178  0.643 1.451 1.398 1.428  0.686 0994 0.130
0.8 0.116 0.199 0.404 0.379 0.201 1.480 0.172 0.644 1.464 1.329 1.396 0.644 0.996 0.124
1.0 0.118 0.195 0.412  0.381 0.204 1.520  0.171 0.596 1.438 1.313 1.352  0.651 0.968  0.127
1.2 0.119  0.198  0.409 0378  0.198 1.459  0.178  0.637 1.417 1.336 1.338  0.676 1.006  0.128
Mean 0.12 0.20 0.41 0.38 0.20 1.50 0.17 0.63 1.44 1.35 1.38 0.67 0.99 0.13
RSD/% 1.12 0.76 1.45 1.29 1.55 2.14 1.77 3.14 1.25 2.66 2.77 2.73 1.48 1.90
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Figure 2 Cluster analysis tree diagram of 22 batches of Xiao'er
Kechuanling oral liquid. Use the tree diagram with average connec-

tion (between groups)
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Table 6 Comparison of content determination results between QAMS and ESM (mg-mL™"). M stands for components; M1: Uridine; M2:
Adenosine; M3: Goitrin; M4: Neochlorogenic acid; MS5: Chlorogenic acid; M6: Cryptochlorogenic acid; M7: Caffeic acid; M8: Liquiritin
apioside; M9: Liquiritin; M10: Isochlorogenic acid B; M11: Isochlorogenic acid A; M12: Isochlorogenic acid C; M13: Isoliquiritin; M14:
Glycyrrhizic acid; M15: Isoliquiritigenin. S stands for batch number; S1: 202303002; S2: 20221203; S3: 20230815; S4: 202302001; S5:
20230623; S6: 20230524; S7: 20230515; S8: 20230321; S9: 230604; S10: 20230924; S11: 20230519; S12: 20231203; S13: 20231108; S14:
20231014; S15: 231019. ESM: External standard method; QAMS: Quantitative analysis of multi-components by single marker; RE:

Relative error

S1 S2 S3 S4 S5

QAMS RE/% ESM QAMS RE/% ESM QAMS RE% ESM QAMS RE/% ESM QAMS RE/%
Ml 00931 00915 -1.72 0.0887 0.0875 -1.35 0.0453 0.0444 -199 00696 00684 ~-172 0.0438 00421 -3.88
M2 0.1032 01008 -233 0.0835 0.0822 -1.56 0.0294 00291 -1.02 00885 00873 -136 0.0196 00192 -2.04
M3 01564 01513 -326 01828 0.1771 -3.12 00223 00219 -1.79 0.1257 01232 -1.99 01286 0.1264 -1.71
M4 09121 08936 -2.03 05236 05114 -2.33 02091 02045 -220 05334 05243 -171 03724 03665 -1.58
M5 35983 - - 22944 - - 09674 - - 23552 - - 09325 - -

M6 03564 03526 ~-1.07 02399 02346 -221 00284 00278 -2.11 0.1823 01796 -148 02085 02057 -1.34
M7 00302 00292 -331 0.1934 01924 -0.52 0.0945 0.0909 -3.81 00943 00906 -3.92 0.0877 0.0865 -1.37
M8  0.0983 00964 -1.93 0.1383 01353 -2.17 0.1092 0.1077 -1.37 00345 00333 -348 0.0093 0.0089 —4.30
M9 05274 05185 -1.69 04284 04258 -0.61 0.1734 0.1732 -0.12 0.1576 0.1541 =222 02634 02594 -1.52
MI0 19322 18932 -2.02 13183 12991 -146 24481 24075 -1.66 09817 09654 -1.66 2.6486 2.6046 —1.66
M1l 09644 09584 -0.62 03587 03543 -1.23 08856 0.8776 -090 10025 09853 -1.72 0.8946 08793 -1.71
MI12 15345 15235 -0.72 1.0625 1.0546 -0.74 03623 03564 -1.63 08944 08792 -1.70 09498 09334 -1.73
MI3  0.1777 01763 -0.79 0.1738 01716 -1.27 0.1176 0.1156 -1.70 0.1233 0.1211 -1.78 0.1133 0.1113 -1.77

Analyte

Ml14 14452 14014 -3.03 09848 09680 -1.71 0.1947 0.1915 -1.64 1.1115 1.0937 -1.60 0.6654 0.6544 -1.65
MI15 0.0184 0.0181 -1.63 0.0179 0.0174 -2.79 0.0088 0.0086 -2.27 0.0243 0.0241 -0.82 0.0132 0.0131 -0.76
S6 S7 S8 S9 S10
Analyte

ESM QAMS RE/% ESM QAMS RE% ESM QAMS RE% ESM QAMS RE®% ESM QAMS RE/%
Ml 00857 00843 -1.63 00695 00684 -1.58 0.0664 0.0653 -1.66 00436 00429 -161 0.0664 00655 -1.36
M2 00876 00845 -354 00887 00876 -124 00845 00811 -402 00295 00293 -0.68 0.0843 00834 -1.07
M3 01763 0.1737 -147 01253 01233 -1.60 0.1216 0.1183 -2.71 0.0283 00281 -0.71 01252 0.1197 -4.39
M4 05035 04955 -159 0.6737 0.6627 -1.63 0.5147 05054 -1.81 02724 02673 -1.87 08121 07994 -1.56
M5 12164 - - 23553 - - 32092 - - 09312 - - 22633 - -
M6 02312 02277 -151 03122 03078 -141 02724 02654 -257 0.1173 01156 -145 02713 02673 -1.47
M7 0.1924 01893 -1.61 0.0977 00945 -328 0.0776 0.0751 -322 00825 00817 -097 0.0954 00933 -2.20
M8 02554 02537 -0.67 0.1346 0.1324 -1.63 0.0336 0.0323 -3.87 00096 00094 -2.08 0.0336 0.0329 -2.08
M9 05113 05003 -2.15 04573 04493 -1.75 0.1147 0.1136 -0.96 02623 02586 -141 04398 04332 -1.50
MI0 18522 18210 -1.68 11815 1.1612 -1.72 1.6388 1.6263 -0.76 26424 25585 -3.18 1.1353 1.1163 -1.67
M1l 07853 07670 -233 19024 1.8577 -2.35 1.8324 18028 -1.62 08925 08877 -0.54 1.8284 1.7989 -1.61
MI2 05422 05335 -1.60 08943 08792 -1.69 14615 14475 -096 03484 03383 -2.90 09592 09438 -1.61
MI3  0.1676 0.1646 -179 0.1239 01215 -1.94 0.1193 0.1174 -1.59 0.1133 0.1124 -0.79 0.1187 0.1164 -1.94
M4 03354 03293 -1.82 09114 08967 -1.61 04785 04747 -079 07634 07546 ~-1.15 08764 08615 -1.70
MI5 00176 00169 -3.98 0.0145 00141 -2.76 0.0265 0.0259 -226 00199 00194 -251 00279 00275 -1.43
S11 S12 S13 S14 S15

ESM QAMS RE/% ESM QAMS RE”% ESM QAMS RE% ESM QAMS RE% ESM QAMS RE/%
Ml 00893 00878 -1.68 00453 00441 -2.65 0.0695 0.0682 -1.87 00853 00893 0.0878 0.0895 00885 -1.12
M2 00834 00826 -096 00494 00485 -1.82 0.0886 0.0872 -1.58 00958 00834 0.0826 0.0845 00833 -1.42
M3 0.1832 01822 -055 0.0398 0.0387 -2.76 0.1257 0.1236 -1.67 0.1763 0.1832 0.1822 0.1843 0.1824 -1.03
M4 03236 03128 -334 07836 07721 -147 0.5343 05254 -1.67 05018 03236 03128 07539 07526 —0.17
M5 23235 - - 09654 - - 34362 - - 22344 23235 - 13065 12943 -0.93
M6 02437 02339 -402 01277 01253 -1.88 02835 02783 -1.83 03483 02437 02339 02412 02391 -0.87
M7 01028 01011 -1.65 0.0945 00921 -2.54 0.0816 00812 -049 01274 0.1028 0.1011 0.1851 0.1843 —0.43
M8  0.354 01336 -133 0.0092 0.0089 -326 0.1347 0.1321 -1.93 00555 0.1354 0.1336 0.1698 0.1684 —0.82
M9 03295 03254 -124 02734 02684 -1.83 0.1583 0.1553 -1.90 05226 03295 03254 04313 04285 —0.65
MI0 09277 09212 -0.70 27553 27095 -1.66 1.1849 1.1645 -1.72 18482 09277 09212 19298 19183 —0.60
M1l 08123 07939 -227 09356 09157 -2.13 19068 1.8546 -2.74 0.7788 08123 0.7939 0.8215 0.8082 -1.62
MI2 05645 05575 -124 13631 13421 -1.54 0.8964 08813 -1.68 12415 05645 0.5575 05716 05623 -1.63
MI3  0.1743 01731 -0.69 0.1188 01163 -2.10 0.1236 0.1216 -1.62 0.1677 0.1743 0.1731 0.1765 0.1737 -1.59
Ml14 10887 10700 -1.72 07966 07836 -1.63 08137 0.8070 -0.82 12486 1.0887 1.0700 0.9982 09843 -1.39
MI5 00189 00184 -2.65 0.0123 00121 -1.63 0.0222 0.0214 -3.60 00271 00189 0.0184 0.0216 00212 -1.85

Analyte
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Table 7 Contents of chlorogenic acid determined and the contents of 14 other components calculated by QAMS method in seven batches
of Xiao'er Kechuanling oral liquid. S16: 20231213; S17: 20230925; S18: 20230827; S19: 202311004; S20: 20231126; S21: 20230811; S22:

20231208
Analyte S16 S17 S18 S19 S20 S21 S22
M1 0.045 6 0.045 5 0.0852 0.069 3 0.088 3 0.043 5 0.044 5
M2 0.0397 0.024 4 0.0723 0.088 4 0.115 4 0.009 3 0.019 6
M3 0.0453 0.054 6 0.1755 0.126 4 0.1832 0.028 4 0.0227
M4 0.183 4 0.484 3 0.3457 0.536 7 0.922 4 02735 0.2453
M5 1.9673 0.968 6 2.206 2 33173 2.3322 0.934 6 0.9214
M6 0.1223 03333 0.109 3 0.183 5 0.2393 02183 02132
M7 0.079 6 0.065 2 0.1755 0.087 7 0.191 6 0.045 4 0.048 7
M8 0.1232 0.0323 0.154 4 0.134 6 0.069 4 0.139 8 0.102 8
M9 0.273 1 0.174 5 0.4197 0.359 3 0.449 3 0.263 2 0.2389
M10 2.748 3 2.7617 1.844 8 0.886 4 1.923 4 2.6543 2.6254
Ml1 0.9272 0.9323 0.777 1 1.9112 0.816 7 0.896 4 0.827 3
M12 0.3624 0.864 4 0.5432 0.898 3 1.163 6 0.749 5 0.724 5
M13 0.1175 0.118 8 0.167 7 0.124 5 0.174 5 0.113 1 0.111 6
M14 1.034 6 0.798 3 0.946 5 1.4251 0.986 2 0.267 2 0.2547
M15 0.0127 0.008 1 0.016 3 0.024 9 0.017 3 0.0113 0.021 3

TR ROR, A& E BR 2, 8 = R 2=2.970, 77
ZETTERE N 19.800%; 55 = F K5 A = 1.587, 77 Z 5 #k
2N 10.582%; 5P F B s 4 = 0.845, T Z TR E N
5.630%, K18 4i7 FE P 45 SR R OR, A M2 M1 M3,
MI13 7655 — F josr s B2 (9 IR A S fir, SR e ATTHE
B, 55— R K MM 12 M55 M6 7E 55
TR A B IR AR S, s M13.M9 M1\ M3
AW AR B2 M12.M10.M5.M6; 1E 55 = & i/ %
F k53 B IE A SR e M8 WM6.M11.M9 2
S R EEE T, WPCA A& 3.

Lithotripsy diagram
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Figure 3 PCA scree plot of various samples

it

AT 5t 12 ) ZACE B A Al 25 7E 200~ 800 nm 45
i, W € 1E 254 nm B 15 AN 0o 097G BEAR ) 43 25 1
S, WU AP o AR SRR BB 2 R, 480
WRIGHAE T AR VR 2. B TR E SR AR C 18
R AR SIS TR BRI BN AH R SN EE-0.1%

R 7K I T LB AS TR AR R, (2042543043540 °C) AN
[ 973% (0.6.0.8.1.0.1.2 mL-min™); 4% 5 % H] Kromasil
CI8 H: Wi sh A R 4t B —0.1% H FR /K VR AN
30 °C YL 4 1.0 mL-min™, V5 k60 ¢ 3% 4644

/N LR R 1 RIBORE: it s 0 £ L U BT 1) % o
R IR AT A 5 06F HER & 5 B e St A A L xeT, A B STk
W58, SCERIGE SR & A R IR (R,S)- 5 K EF 5
FRATEY G ARG B A B A R R L G IR L B 4 R R
MERR 5 4% J5 R B v Sk SRR A S 4R R C S5 Y,
HRESEHET R ET R HET CHER. R
L e S (PO 2 i =R RS R N < L v
Prog I, UiEAZ T VAT R MR .

182 1E PR A 4 0] A I R A o A2 1 BR - 2 4
XSV 5, 24 Bk 260 B O BN e SO SR
T AR 18 €0 T U A 110 A5 DU 420 J5 P B, %% R X RS TE TR
58 S T8 ) T 5 BT T T 2 I A TR ) A48 5% A% I R
Z H®. AR, QAMS B T H ) £ 1oy € BT
HIEZ WG 2, (01T 3 R A BT iRkGE IR i QAMS 1
S5 RS ESM I E 45 R 1 LL e, AR/ R A AR S 7E
T A A T R 36 UE T 8 S VA B S BRS A E . A
W9 53 B 22 S i, FE AN [FACESAS [8] i A0 Bl S
JTEHEAT T S FIVEIRAIE, 45 SRR W i 2 5L 1K) 77 5 AT SERR
I FH T Z 500 AR 1S s m e, i EEAT T AR

22O i 5 E o it g, 45 R 22 Sk
i SR T L4 2 F R BT AR EL T 44 E LY,
TR F A £ 81.706% o

AW FHE L T HPLC-QAMS [7] Bl 52 /N )L i Wity
R AR H 154 Beor 18 &, 20745 R 5 b



y

3506 - 2524} Acta Pharmaceutica Sinica 2025, 60(11): 3499-3506

FRikilAg 5 o 2 2 o L, 1207 VEIRAE A, 25
Ry, HENVELF, Aels T A A RO iR A ON 2
i IR T SR LT 18 2 R S8 B AT A e R N
PR, v Jm Seit Fude (Lt .

{EZ IR ERAE —EH, MorSER B AR RN
PR R 9 5 5 M e hi 5 ST i 2 Bt S STHR A BT T2 AN
REB; DTS ZE AR S0 R, TR P SE IR YU S A 2
IR AT SR RO R RS i .

FUFENIE: FTAT(E 2 75 I AEER 2 05

References

[1] Chinese Pharmacopoeia Commission. Pharmacopoeia of the
People's Republic of China (F14& A R LA [E 24 L) [S]. 2020 Ed.
Vol 1. Beijing: China Medical Science Press, 2020: 77, 88, 116,
210, 214, 230, 569.

[2] Song YL, Wang HM, Ni FY, et al. Study on anti-inflammatory
activities of phenolic acids from Lonicerae Japonicae Flos [J].
Chin Tradit Herb Drugs (H %.24), 2015, 46: 490-495.

[3] Zhang MM, Zhao ZG, Liu Q, et al. Rapid discovery of trace
antioxidants in Lonicerae Japonicae Flos by 2D- HPLC-DPPH-
ESI-TOF/MS [J]. Chin Tradit Herb Drugs (' % 24), 2021, 52:
3193-3200.

[4] Liu MY, Gao SL, Liu LH, et al. Simultaneous determination of
six organic acids in Lonicerae Japonicae Flos and Lonicerae Flos
in different habitats by HPLC [J]. J Chin Med Mater (1 24 #1),
2013, 36: 196-198.

[5] Tai J, Ma HY. Research progress on the anti-virus effect of
Lonicerae Flos [J]. Chin Med Mod Distance Educ China (# [E
B BURIETRHE), 2022, 20: 200-203.

[6] Ma L. Research on the pharmacological effects of honeysuckle
[J]. Guangming J Chin Med (Ot W] #1[%), 2020, 35: 3308-3310.

[71 Yang ZZ, Lu DW, Lu ZY. Research progress on pharmacological
effect of Lonicerae Japonicae Flos [J]. Guangzhou Chem Ind ()~
ML), 2016, 44: 18-19, 39.

[8]  Yin SN, Zhang CH, Wang HY. Study on specific chromatograms
of Isatidis Radix and content determination of three components
in Isatidis Radix [J]. China Pharm (9 [EZj\l), 2018, 27: 15-18.

[91] Huang Y, Dong FY, Li CY. Research progress on the determina-
tion methods of main chemical components in Radix Isatidis [J].
China Pharm (H [H 2:l1), 2020, 29: 150-156.

[10] Yang CW. Pharmacological research progress of Isatidis Radix
[7]. Chin J Mod Drug Appl (4 E #4244 5 ), 2016, 10: 282-
283.

[11] Yi N. Discussion on the progress of the anti-influenza virus
effect of traditional Chinese medicine [J]. Heilongjiang Med J
(BIRITEEZ), 2021, 34: 306-308.

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

Han WW, Fang DJ, Li LJ, et al. Research progress on chemical
constituents and biological activities of Glycyrrhiza uralensis
Fisch [J]. Chem Eng (k2 T.#2Ji), 2022, 36: 56-58, 67.

Xiao X, Li CY, Liu XL, et al. Research progress of main
chemical constituents and pharmacological effects of Glycyrrhize
Radix et Rhizoma [J]. J Xinxiang Med Univ (#i £ [ % Bt 2% 4)),
2023, 40: 280-285.

Song X, Liu SJ, Fan J, et al. Discussion on clinical application
based on the differences of chemical composition and pharmaco-
logical action between Radix Glycyrrhizae Preparata and raw
Radix Glycyrrhizae [J]. China Med Pharm (4 [ £ 2 F}2%), 2022,
12: 114-117, 159.

Li N, Zhang C, Zhong GS, et al. Research progress on chemical
constituents and pharmacological effects of different varieties of
Glycyrrhizae Radix et Rhizoma and predictive analysis of quality
markers [J]. Chin Tradit Herb Drugs (H % 24), 2021, 52: 7680-
7692.

Han L, Shi QY. Quantitative analysis of main components in
Xiao'er Kechuanling oral solution by high performance liquid
chromatography-diode array detector [J]. J Pediatr Pharm (JLF}
#5221 &), 2020, 26: 51-55.

Qian YF, Lu LL, Zhang HF, et al. Quality evaluation of Xiao'er
Kechuanling oral liquid based on multi-component determina-
tion [J]. Cent South Pharm (717 24%%), 2021, 19: 276-281.

Bi FJ, Lin T. Simultaneous determination of ephedrine hydro-
chloride and pseudoephedrine hydrochloride in Xiao'er Kechuan-
ling oral liquid by HPLC [J]. Tradit Chin Drug Res Clin Pharma-
col (T Zj 2 5IkIKZ3), 2014, 25: 490-493.

Yuan Y, Zhong SS, Zhang HF, et al. Simultaneous determination
of seven preservatives in Xiao'er Kechuanling oral liquid by
HPLC [J]. China Pharm (4 [E 21/, 2020, 23: 2473-2476.

Qin KM, Yang B, Hu J, et al. Application status and thinking of
quantitative analysis of multi-components by single marker in
quality control of multi-components traditional Chinese medicine
[J]. Chin Tradit Herb Drugs ("' %.24), 2018, 49: 725-731

Zhu C, Li X, Zang B, et al. Quantitative analysis of multi-
components by single marker-a rational method for the internal
quality of Chinese herbal medicine [J]. Integr Med Res, 2017, 6:
1-11. https://doi.org/10.1016/j.imr.2017.01.008.

Dong Y, Guo Q, Liu J, et al. Simultaneous determination of
seven phenylethanoid glycosides in Cistanches Herba by a single
marker using a new calculation of relative correction factor [J]. J
Sep Sci, 2018, 41: 1913.

Liu YL, Cai WH, Dou ZH, et al. Simultaneous determination
of 12 lignans in Schisandrae Chinensis Fructus by quantitative
analysis of multi-components with single marker [J]. Chin J

Pharm Anal (Zj#153 HT 4% 3£, 2019, 39: 1207-1216.



