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Abstract: Objective To explore the scientific connotation of the compatibility theory of Buzhong Yiqi Decoction (BYD, #MH i<
%) by calculating the characteristic parameters and total statistical moments similarity of HPLC fingerprint spectra of single drug,
combination and compound formula of BYD. Methods According to the rules of the combination of monarch-minister-assistant-
guide (B -H-#£-f#7) and medicinal properties in the formula of BYD, each single drug was reorganized into compatibility groups.
HPLC was used to determine the fingerprints of eight single drugs, 22 compatibility combinations, and the compound. Qualitative and
quantitative analysis was conducted using methods such as total statistical moment similarity. Results The transmission rate of single
herb BYD, monarch-minister-assistant-guide, and the combination of the four properties to the peak number, zero moment, information
entropy, and information content of the compound is less than 100%; the combination of five flavor to compound peaks, zero moment,
and information content exceeding 100%; the peak number and zero moment of the combination of channel tropism are higher than
100%, indicating that there are differences in the transmission of medicinal properties at different levels such as the four properties,
five flavor, channel tropism. Among the single herbs, Danggui (Angelicae Sinensis Radix, ASR), Zhihuangqi (A4stragali Radix
Praeparata Cum Melle, ARPCM), and Chaihu (Bupleuri Radix, BR) have high similarity with the compound, with values of 0.913 +
0.076,0.867 = 0.040, and 0.820 + 0.071, respectively; the combination of monarch drug (ARPCM) and monarch + minister combination
[(ARPCM + Zhigancao (Glycyrrhizae Radix et Rhizoma Praeparata Cum Melle, GRRPCM), Dangshen (Codonopsis Radix, CR), and
chaobaizhu (fried Atractylodis Macrocephalae Rhizoma, fAMR)] has the highest similarity with the compound formula, with values
of 0.867 £ 0.040 and 0.836 + 0.026, respectively; the highest similarity between the four properties combination and the compound
formula is the thermal properties combination (0.864 + 0.042), with the core medicinal flavors being ARPCM, ASR, and Chenpi (Citri
Reticulatae Pericarpium, CRP); the highest similarity between the five flavor combination and the compound formula is the sweet
flavor combination (0.890 + 0.025), with the core medicinal flavors being ARPCM, ASR; the liver-channel tropism combination has
the highest similarity with the compound formula (0.899 = 0.059), followed by the spleen-channel tropism combination (0.847 =0.018).
The core medicinal flavors of the liver-channel tropism are ASR and BR, while the core medicinal flavors of the spleen-channel tropism
are ASR, CRP and Shengma (Cimicifugae Rhizoma, CR). Conclusion The formula of BYD tends to be thermal properties, sweet
flavor, and belongs to liver-channel tropism and spleen-channel tropism. Its different levels of medicinal properties are transmitted
from the corresponding medicinal taste, among which ARPCM is the core medicinal taste in the prescription, while ASR is also
important. This study lays the foundation for modern research on the compatibility and properties of traditional Chinese medicine
formulas.

Key words: Buzhong Yiqi Decoction; monarch-minister-assistant-guide; combination of drug properties; compatibility theory; HPLC;
fingerprint; total statistical moment similarity; information entropy; information volume; Astragali Radix Praeparata Cum Melle;
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Table 1 BYD and 22 combinations reorganized by principle of monarch-minister-assistant-guide and four properties, five

flavor and channel tropism
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ER s 10 6 6 6 6 fili 1A 20 10 6 6
=R 10 BHAHE 10 6 6
e+ {f KinaHs 6
HEAE 20 6 BYD &7 20 10 6 6 6 6 6 6
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1-calycosin-7-O-B-D-glucoside; 2-glycyrrhizin; 3-isoferulic acid; 4-hesperidin; 5-codonopside; 6-quercetin; 7-glycyrrhizin.

El 1 245nmEKT BYD Bikeh#y, EMAHE. 7589 HPLC IsQ EIEFIR Ax R e iR
Fig.1 HPLC fingerprint of a single herb, compatibility, compound, and reference substances in BYD at 245 nm wavelength
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Table 2 Imprint transmission rate of BYD single herb to

monarch-minister-assistant-guide

EP A% 132 %

Ha

I

Fhrie PSS REE

HY
k)
4]

100.00
71.83+4.16
99.37+4.72

525 112.42+4.79

B+HE 71574081

B+ 181.08+10.76

B4 92.70+5.89

-+ 71.844+2.39

B+ 85.03£1.08

e4+1E  93.08+3.41

5 84494322

100.00 100.00
96.95+12.60 84.90+6.25
136.791+12.05 98.49+4.22
104.65+12.03 109.50£3.59
79.30+9.03  84.33+5.09
81.38%+5.72 118.93+4.76
98.51+10.57 89.40+1.23
9420+5.59 85.651+4.44
132.58+9.49  85.8613.02
99.841+6.04 9536%3.10
94.16+7.33  8520%3.19

100.00
84.311+7.06
139.4449.90
105.49+9.89
67.7314.93
99.991+6.75
82.99+6.30
85.57+4.87
112.48£7.11
93.32+3.71
81.20+5.35
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Table 3 Imprint transmission rate of BYD single herb to

medicinal properties

ma E[ZEAE 36 2 /%
W FWE EESYL ElES

P 79.74+1.70 108.03+6.23  85.38+5.03 98.4416.14
FEM 112.42+4.79 104.65+12.03 109.50%3.59 105.49+9.89
P 75.53+3.72 83.97+835  90.66+3.97 76.72+6.63
Huk  73.25+4.02 66.51+6.16 82.63+2.78 55.36+4.21
MR 93.08+3.41 99.8416.04 9536+3.10 93.32+3.71
T 82.50+2.54 97.38+6.48  93.9846.12 94.77+3.99
D% 91.81+5.10 111424472 92.79+1.50 103.64+4.54
FF4 109.51+6.68 135.71+13.86 103.8843.93 137.66+14.06
B 77.73+4.13 102.93+5.70  83.15+3.07 88.48+5.03
fii%  83.90+4.16 102.27+8.18  89.57+2.60 90.81+7.57
BZ4  81.1314.65 98.77+7.58 86.56+12.20 88.61+7.44
K% 100.00 100.00 100.00 100.00

S 844941322 9416733 8520+3.19 81.20+5.35

#=4 BYD EEE. WM. Ak, VALHEE-E50EN TR

(EPEES

Table 4 Imprint transmission rate of BYD to monarch-

minister-assistant-guide, four properties, five flavor and

channel tropism combination

i)

ENZ &I /%

I %

FH i BV

HEE

BEMEME 91571334 93.20+3.26 91.13+1.51 84.06+2.34
98.021+2.88 95.611+4.05 91.08+1.02 86.72+2.81
106.50£2.00 117.81+7.74 95.48%1.16 112.40%6.77
101.673.09 103.20+10.65 91.56+3.09 92.96+6.61
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Fig. 2 Statistical similarity analysis of single herb to
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Fig.3 Statistical similarity analysis of single herb to monarch-minister-assistant-guide combination of BYD
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£ (0.882+0.024) MR- 1254 A (0.91840.047)
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0.073). BREZ-EE+Z52H4A (0.931£0.022), &K H
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(0.86010.096) [ G THE AR KT 0.8, 7]
HEMSH T BRI FHRR. SeRH7E R Bl AR R
RAE T ReRAE

A B E 5E 7 B G AL
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Fig. 4 Statistical similarity analysis of monarch-minister-

assistant-guide combination to compound of BYD

323 HBRFZG-ZGME A A -E TS B G RAR
FESHT  BRBRR 2 S 2V A IS B G A AR
S HT R ILE S,

VA G, KRER-AEAE (08571
0.056) HIF-#MEH A (0.86510.040) [ 7 -Hufk:
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0.042). LEHA-FEMEAH A (0.801+0.118). &K HE-F
PEZH A (0.922+£0.027) R EGTHEAHLERR T
0.8, AT FHEE . IS FNR J7 78 #E 40 A P AL
&, FHRSSEATEFEMEA S R IREE, & HLET
PEAH B v (A B AT 3558 v

ENAHEY, K HHE-TWRHAS (0.845+
0.049). HIH-HIRA A (0.884+0.048), [ Z-Fk
HE (0.929+0.020) . FRR-FIRAS (0.922+
0.042). LEHA-FRA A (0.880£0.768), [ K-k
HE(0.964+0.021) ZEHH-E IR ZH 5 (0.862£0.104)
Pl BT HEAR LY KT 0.8, AIHENIR R 4
IAFEHRAEGHIRE, BRE . FHRR. SEEAAE R
HEPIIRE, B SEHIETTRAL G IR E b
(RS

EHAHET, KHE-L&HE (0884 £
0.042). HIH-HFLH A (0.932+0.054), SEi-HF4
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HED BYD 27 sk EZORHIR. 0% & I
%, W&, B&. KBad658 e gEsitE
FEBLEE 235104 0.702+0.035. 0.899+0.059. 0.847 +
0.018. 0.756+0.015. 0.646+0.038. 0.675+0.068,
M BYD £ A& FEIARF. BE,
4 W1ig

AW FLHET HPLC 1880, ia F s E 4 it .
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B EEMRAAS B ST EALE, KiEs
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PR e BT AN S I L 2k
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WREZ 4 WRHR 2GR, 55 5 B Gt A AR AL 5
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K THBHZRSEH . THRR. BYD J i\ 5 3
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HE. A4 EK-2 CGinterleukin-2, TL-2) B97&E M,
P& bk BB WS B 4 48 B2 C lymphokine
activated killer cell, LAK) &1 CD4"/CD8" HLAE
PR BZGR0, AR, KK R
ST BIAZ Lo 2R, o T8 7 77 245 30 Dk B oK
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