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Abstract: Objective The prediction model of the solubility of traditional Chinese medicine extract powder was developed and

verified from the additive molecular descriptors of chemical ingredients group. Methods The in-sifu turbidity sensor was used to
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evaluate the solubility of traditional Chinese medicine extract powder, and the test method conditions were optimized and verified.
Taking extract powders of 13 representative traditional Chinese medicine [Guanghuoxiang (Pogostemonis Herba), Danggui (Angelicae
Sinensis Radix), Bohe (Menthae Haplocalycis Herba), Qumai (Dianthi Herba), Yinchaihu (Stellariae Radix), Wumei (Mume Fructus),
Gegen (Puerariae Lobatae Radix), Xixin (Asari Radix et Rhizoma), Yimucao (Leonuri Herba), Kushen (Sophorae Flavescentis Radix),
Shudihvuang (Rehmanniae Radix Praeparata), Jingjie (Schizonepetae Herba), and Chuanxiong (Chuanxiong Rhizoma)] as the research
objects, the chemical components contained in each traditional Chinese medicine were retrieved, and the average properties of the
chemical components of each traditional Chinese medicine were calculated according to the molecular descriptors of the components.
Then, the partial least squares (PLS) method was used to establish and verify the correlation prediction model between the average
property and the turbidity value of the corresponding traditional Chinese medicine solution. Results The objective evaluation method
of the solubility of traditional Chinese medicine extract powder had good repeatability and durability. After principal component
analysis of 1840 components molecular descriptors retrieved from 13 traditional Chinese medicines, it can be seen from the score plot
and the load plot that the molecular descriptors can distinguish the chemical component categories with different solubility. The
calibration set and the validation set were randomly divided, and the PLS prediction model of the solution turbidity value predicted
based on the additive molecular descriptor of the chemical composition group had R%xcum = 0.873, R*ycum = 0.998, Q%um = 0.869. The
turbidity prediction errors of Chuanxiong Rhizoma, Schizonepetae Herba and Leonuri Herba were 3.4%, 9.3% and 23.8%,
respectively. Conclusion The solubility prediction model of traditional Chinese medicine extract powder from the additive molecular
descriptors of chemical ingredients group had certain predictive ability, and the research results provided a reference for predicting
macroscopic physical properties at the holistic composition level of traditional Chinese medicine.
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Fig. 1 Turbidity curves in six experiments
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Table 1 Arrangements and results of Plackett-Burman

experiment

%5 x1/C  xdem xo/(rmin’')  xs/s 300 s MEAE/FTU
1 74 (-1)1.4(-1) 390(-1) 115(-1) 1258
2 74 1.6 (+1) 410 (+1) 115 1080
3 74 1.4 390 125 (+1) 1078
4 74 1.4 410 115 1237
5 74 1.6 390 125 1213
6 76(+1) 1.6 390 125 1192
7 76 1.6 410 115 1085
8 76 1.4 410 125 1071
9 76 1.4 390 115 1086
10 74 1.6 410 125 1076
11 76 1.6 390 115 1050
12 76 1.4 410 125 1084

®2 FHEMRAMERIWERNGESH

Table 2 Analysis of variance results for method robustness

investigation
HIE CPHM AHBE MWHWR  FE PHE

A 18293.32 4 457333 0.730 0.6016
xi 11 628.24 1 1162824 1850 02165
x4 1150.23 1 115023  0.180 0.6820
x2 4 946.50 1 4946.50  0.790 0.4050
x3 568.36 1 568.36  0.090 0.7726
¥ 44108.00 7 6301.14

AT 44 024.96 6 733749 88360 0.0813

1

aliiR = 83.04 83.04

2.3 PHUERTBIEEE

AT RGHMEHEEMSHTE
(TCMSP, http://ibts.hkbu.edu.hk/LSP/tcmsp.php)
GG MOCER, KR 13 M 235 3] 1840 MLA
Y. 1t PubChem #(#&/% (https://pubchem.ncbi.nlm.
nih.gov/) TFHEAMFEY), ILL SDF #& R 1F.
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Table 3 Turbidity measurement results of different traditional Chinese medicine extract powders (X+ s, n =3)
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s A VIP jﬁ el 5 B VIP {H jﬁ el
A Al
1 GATS4m 1.604 — 2D autocorrelations 11 SpPosA X 1.061 — 2D matrix-based descriptors
2 VE2sign B(s) 1.426 + 2D matrix-based descriptors| 12 SpMAD_X 1.059 — 2D matrix-based descriptors
3 VE22sign Dz(v) 1.329 — 2D matrix-based descriptors| 13 RBF 1.047 — Constitutional indices
4 GATS4e 1.320 + 2D autocorrelations 14 nRI0 1.035 + Ring descriptors
5 VElsign B(s) 1.241 + 2D matrix-based descriptors| 15 ChiA_B(s) 1.027 + 2D matrix-based descriptors
6 VElsign X 1.180 + 2D matrix-based descriptors| 16 SpMAD D/Dt 1.022 + 2D matrix-based descriptors
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8 MATS4e 1.147 + 2D autocorrelations 18 S3K 1.005 + Topological indices
9 MATS4m 1.113  + 2D autocorrelations 19 ALOGpS 1.003 + Molecular properties
10 GATS6s 1.073 + 2D autocorrelations 20 SpPosA B(v) 1.001 — 2D matrix-based descriptors
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Table 5 Model prediction results
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