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Abstract: The excipient processing is an essential part of traditional Chinese medicine processing, and
understanding its scientific connotations is a critical scientific issue that urgently needs resolution. Building upon a
foundation where the composition of traditional Chinese medicine substances is fundamentally clear, this paper
applies the techniques and methods of chemoinformatics to the study of the excipient processing mechanism.
Relevant information on traditional Chinese medicines processed with four kinds of excipients (wine, vinegar, salt
and honey) was collected, including properties, taste, meridian tropism, chemical components, etc. Molecular
descritors and skeletons corresponding to each chemical component were calculated using chemoinformatics to
characterize the properties and structural features of the components. Characteristic components associated with the
four excipients (wine, vinegar, salt and honey) were explored through multivariate statistical analysis and Murcko
skeleton analysis. Further analysis, taking honey-processed Astragali Radix as an example, the focus was on the
impact of the processing excipient honey on the solubility and permeability of its characteristic pharmacologically

active components (isoflavones). It was discovered that the excipient honey can increase their solubility and
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permeability, emphasizing that the impact of processing excipients on the pharmacological classification properties

is a key breakthrough in elucidating the mechanism of excipient processing. In summary, this study analyzed the

characteristic components associated with the processing excipients "wine, vinegar, salt and honey" based on their

composition characteristics, providing data support for the research on the mechanism of excipient processing from

a biopharmaceutical perspective.

Key words: traditional Chinese medicine; processing; excipient; characteristic component; biopharmaceutics;
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Figure 1 Statistical results on the number of traditional Chinese medicines processed with excipients (A) and their ingredients (B)
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Figure 2 Frequency analysis of the properties (A), taste (B) and meridian tropism (C) of traditional Chinese medicines
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Figure 3  Analysis results of component properties of traditional Chinese medicines processed with four kinds of excipients. A: Results of

paired comparative analysis on component properties of traditional Chinese medicines processed with different excipients; B: Analysis

results of four typical molecular descriptors. MolWt: Molecular weight; TPSA: Topological polar surface area; LogP: Partition coefficient;

QED: Quantitative estimate of drug-likeness

R IVRFAE A 53 77 0E — & A W 25 770 4 Mk Rk B (1 5).
BRONCE M AN I LB, R LT (CAG,
ON.CA B{ FMN) 4 8 B R #E b 28 D) 3 /N o3+
TEE Sy, B E AR BB AR R AR A
AR, P E RS T HIGRNH . Rk, A0 Sk R L
A R 2 R RS e T 4L 3 SR R ) Al A X
TELH 23 V5 A FE FNVB B PR RG4S, 0 il B k)
BT TS S B W A A0 AR KT R T BT A AR, 52
ok s A v r B G (B 6A). AL, 2T PAMPA
R RLIIF 2 IR, M 1) 4 ek 2 F S 35 A 4 4 v 4 P R Gy
(AR MBS B AT 5 B — B, BT RT B i 4 R R )
ARELFE, AL 12 h WA RE L F H 29.85%~

IEA
5

=%
w2

38.51% $2 T+ & 37.26%~43.93% (& 6B). % L, #u i
AOREEE T 4 B S B R 2 o VA R RS E 1 B —
ENGETER

Wig

K R v 24 0 ] ) R A By 2y, T
o S A2 25 1 08 R0k A 5 U 22 R 250 B R
A, T8 I £ B 4 R i) AR £ I TR I ]
AIE7 RN R b 2l 7 45 AR Gt BR 25 B g 4
S R A P e o R M AR, A 24 ) 45
H A FEAR Y, AH AL AT 547 AE Bk

AHIT TC I A T o [ 24 40) 2020 4 R WA 8 I

H»” «
S



A

1824 - 2554k Acta Pharmaceutica Sinica 2024, 59(6): 1819-1827

A B Ml M2‘j M3 M5 M9 Ml10
0 P 0 RSy D 0P s ol
Salt Honey M1l Mi2 M13 Mi4 ., MISQ Ml16 M17 M18 M19 M200
0 ° T o P OO0 O 00 O W O
Vinger M21 M22 M23 M24° M25 M26 M27 M28 M30
CO
c8 oy o EIJO CKQD o~ 550 5P
M31 M33 M34 M35 M37 M38 M39 M40
M41 M42, M44 M45 M46 M4§ OQ M4% M50
(7° %woo @303(952@@6(9@%

Characteristic components

64.7% 91.7% 100% 80% .3 100% OJQ 938% 9
3 9 o \
o £y CW@ ) cee ‘
Iridoid glycosides Sterones Phenylethanoid glycosides Anthraquinones Phenanthraquinones
90% 88.2% Q 100% v 100% 80% O 100% O
e O/SJJ B (0
N
P N

Lignans Tetracyclic triterpenes Diterpenes Alkaloids
60%

Salt O/\)OJ\Q‘ O

Phenylpropanoic acids

64.3% 100% 61.1% 92.9% 88.9%
o_ 0. o,
| O 0% S oY
RS sesiiiNe -

Isoflavones Coumarins Bibenzyls Pterocarpans

Figure 4 Analysis results of component structural characteristics of traditional Chinese medicines processed with four kinds of excipients.
A: Venn diagram of murcko skeletons; B: Top 50 murcko skeletons in frequency; C: Typical components of the processing bias of four

excipients

Table 1 Proportion of top 50 murcko skeletons in traditional Chinese medicines processed with four excipients

Proportion/% Proportion/%
Type - - Type - -
Wine Vinegar Salt Honey Wine Vinegar Salt Honey

M1 29.8 17.9 19.5 32.8 M26 40.0 6.7 6.7 46.7
M2 37.7 10.4 13.0 13.0 M27 20.0 533 / 26.7
M3 13.6 42.0 10.2 34.1 M28 7.1 / / 92.9
M4 8.9 5.4 232 64.3 M29 429 7.1 7.1 429
M5 27.9 30.2 11.6 30.2 M30 / 100.0 / /
M6 8.8 32.4 20.6 38.2 M3l / 46.2 30.8 23.1
M7 14.7 17.6 41.2 26.5 M32 41.7 / 16.7 41.7
M8 25.0 9.4 18.8 46.9 M33 91.7 8.3 / /
M9 6.7 90.0 / 33 M34 / 100.0 / /
MI10 24.1 20.7 31.0 24.1 M35 100.0 / / /
MIl 10.7 3.6 32.1 53.6 M36 16.7 66.7 / 16.7
MI12 14.8 7.4 333 44.4 M37 / 45.0 55.0 /
MI13 423 3.8 23.1 30.8 M38 18.2 36.4 27.3 18.2
M14 / / / 100.0 M39 18.2 54.5 27.3 /
MI15 54.2 12.5 8.3 25.0 M40 36.4 18.2 9.1 36.4
Ml16 4.5 40.9 9.1 455 M41 20.0 10.0 / 70.0
M17 50.0 / 31.8 18.2 M42 80.0 10.0 10.0 /
MI18 9.1 31.8 27.3 31.8 M43 20.0 10.0 60.0 10.0
MI19 11.1 11.1 16.7 61.1 M44 20.0 30.0 30.0 20.0
M20 50.0 / 16.7 333 M45 / 20.0 30.0 50.0
M21 / 88.2 11.8 / M46 / 80.0 20.0 /
M22 11.8 47.1 41.2 / M47 30.0 10.0 50.0 10.0
M23 64.7 / 235 11.8 M48 100.0 / / /
M24 93.8 / / 6.3 M49 / / 11.1 88.9
M25 33.3 6.7 26.7 33.3 M50 / 100.0 / /
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Figure 5 Biopharmaceutical properties of typical components
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Figure 6 The effect of honey on the solubility and permeability of isoflavones. A: Equilibrium solubility of isoflavones; B: Drug effective

transmittance of isoflavones in artificial membrane device. "P < 0.05,

“p<o0.01,"

“P < 0.001 vs isoflavones group. n = 3, x = 5. CAG:

Calycosin-7-O-f-D-glucoside; ON: Ononin; CA: Calycosin; FMN: Formononetin
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