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Study on dissolution characteristic of chemical constituents in Forsythiae Fructus
powders with different particle diameters based on fingerprinting techniques
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Abstract: Objective To establish the chromatographic fingerprint of Forsythiae Fructus powder (FFP) with different particle
diameters and to explore the correlation between the particle diameter and the dissolution characteristic of chemical constituents by
hierarchical cluster analysis. Methods Forsythiae Fructus was crushed, filtered, and divided into ten groups according to particle
diameter. The chromatographic fingerprint of FFP with different particle diameters was established by HPLC. FFP with different
particle diameters was analyzed by hierarchical cluster analysis. Results The eight characteristic peaks were identified in FFP with
different particle diameters. And they could be divided into three categories according to peak area per unit mass. The biggest peak area
per unit mass was supper micropowder. Conclusion There are good correlations between particle diameter and dissolution
characteristic of chemical constituents. Superfine pulverizing technology could be used to promote the dissolution rate of chemical
constituents and have a good practical future in the crushing process of crude drugs.
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Fig. 1 Fingerprint characteristic peaks of FFP
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Table 1 Relative retention time of FFP with different particle diameters

FE ol G5 Dso/pm 1 2 3 4 5 6 S 7

1 2 148.74 0.077 0.094 0.114 0.798 0.813 0.857 1 1.013

2 121.35 0.075 0.092 0.116 0.796 0.811 0.853 1 1.011

3 88.67 0.078 0.095 0.115 0.797 0.809 0.851 1 1.009

4 78.46 0.076 0.091 0.111 0.794 0.817 0.856 1 1.019

5 57.38 0.075 0.096 0.113 0.795 0.816 0.861 1 1.022

6 46.85 0.077 0.097 0.117 0.789 0.819 0.863 1 1.031

7 30.52 0.081 0.098 0.119 0.793 0.807 0.879 1 1.014

8 24.13 0.080 0.093 0.112 0.786 0.805 0.858 1 1.018

9 18.64 0.076 0.096 0.109 0.819 0.814 0.869 1 1.016

10 13.39 0.079 0.099 0.11 0.811 0.821 0.873 1 1.109

Py 0.077 0.094 0.114 0.798 0.813 0.857 1 1.013
RSD/% 2.67 2.74 2.82 0.88 0.69 1.09 0 0.56
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Table 2 Relative peak area of FFP wih different particle diameters
RE N Dsy/um 1 2 3 4 5 6 S 7
1 2 148.74 0.378 0.301 0.296 0.386 0.663 0.498 1 1.191
2 121.35 0.381 0.306 0.291 0.388 0.671 0.493 1 1.201
3 88.67 0.385 0.303 0.301 0.391 0.681 0.502 1 1.204
4 78.46 0.396 0.302 0.294 0.396 0.675 0.504 1 1.202
5 57.38 0.397 0.309 0.298 0.401 0.673 0.508 1 1.216
6 46.85 0.393 0.311 0.286 0.406 0.683 0.514 1 1.215
7 30.52 0.402 0.313 0.289 0.405 0.682 0.519 1 1.219
8 24.13 0.408 0.311 0.297 0.402 0.685 0.517 1 1.201
9 18.64 0.411 0.317 0.306 0.411 0.691 0.518 1 1.258
10 13.39 0.421 0.319 0.311 0.416 0.694 0.522 1 1.278
Py 0.397 0.309 0.391 0.400 0.680 0.510 1 1.219
RSD/% 1.37 2.00 2.57 2.47 1.38 1.85 0 2.28
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Table 3 Peak area per unit mass of FFP with different particle diameters

FE S Dso/um S 4 5 6 7
1 2 148.74 2234 862 1481 1112 2 661
2 121.35 2348 911 1575 1157 2 820
3 88.67 2415 944 1 645 1212 2 908
4 78.46 2 547 1 008 1719 1284 3062
5 57.38 2 875 1152 1934 1 460 3496
6 46.85 2 889 1173 1973 1485 3510
7 30.52 2910 1178 1984 1510 3547
8 24.13 3045 1224 2 086 1574 3657
9 18.64 3 469 1426 2397 1797 4364
10 13.39 3547 1475 2 462 1851 4 533
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Fig. 3 Clustering analysis on FFP with different

particle diameters
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