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Abstract: Objective The scientific connotation behind the compatibility theory of the Shengxuebao compound was explored by
detecting the dissolution and changes of a single chemical component and the total response component of seven compatibilities.
Methods According to the prescription rules of monarch and minister assistants in the Shengxuebao compound, the single herbs
were regrouped. The UPLC-PDA method was established for the simultaneous determination of 16 components (protocatechuic acid,
protocatechuic aldehyde, salidroside, paeoniflorin, calycosin, stilbene glycoside, luteolin, calycosin, ligustrum lucidum glycoside,
resveratrol, luteolin, wedelolactone, formononetin, ecliptin A, emodin and physcion) and the total statistical moment method was
used for qualitative and quantitative analysis. Results The top three of the total dissolution of 16 components in 7 compatibility

groups (monarch, minister, assistant, monarch plus minister, monarch plus assistant, minister plus assistant and compound) were E
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(monarch plus assistant), compound and C (assistant), which were 2.956 3, 2.884 6 and 2.007 2 mg/g, and the top three fingerprints

with the highest similarity to the compound fingerprints were D (monarch + minister), B (minister) and Eclipta prostrate, and their

values were 0.767, 0.754 and 0.711. Conclusion The scientific connotation of the compatibility theory of traditional Chinese

medicine compounds was discussed from the perspective of the dissolution law of chemical components of traditional Chinese

medicine. The research results revealed that the dissolution of each component in the Shengxuebao compound was affected and

controlled by the compatibility law of the compound, and laid the foundation for the modernization of Shengxuebao compound

preparation.
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WA CREZ 80 2020 R, BUB EAEMEEN, &
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MRS, g s 5 LR R — R A
=7 JREMAM 7T AT (R D, &5 1 TR
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1.0h, EHRIIELW, IERZE, JERIRERYDE 2
W, REHEAEGEYN 1.0 gmL, SR
w, &H.
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Table 1 Reorganization of seven compatible formulas based on the principle of monarch, minister, assistant

A5 T /g HEE/g Fith/g L Flg H75/g HiR/g /g

A (B#) 645

B (F#zy) 807.5 807.5 807.5

C (fEAHZ) 645 645 645

D (B+ED 645 807.5 807.5 807.5

E (B+4EMH 645 645 645 645

F (E+#&E 807.5 807.5 807.5 645 645 645

G (7)) 645 807.5 807.5 807.5 645 645 645

2.1.2 PR GIE R HIE Rl RRELE AT BEEZ 0.7 mg. AREFE 0.6 mg. FHEEEE 0.6 mg.

WS, me. R Lo, BRE, fES
40¢g, BIWE, N8 fEE/K, RIM 20 min, FHRIELE
1.0 h, ERIMIEZ, JEE T 5, JEIRYE S 4.0
mL, f3EBRZ MRS, HAZEN 1.0 g/mL.
2.1.3  WFRE VRIS o R SRR RE

WA 2.6 mg. BEFEE 2.9 mg. TEWER
34mg, B 1mL&EF, MEEERER, 5,
Iy B RS FREUG IR Y 2,3,5,4- DU 3 — 2K 207-2-0-
B-D-HIEFEFF 0.4 mg. L 0TH 2.6 mg. LLRRAF

B v e

1.0 mg. ML NEE 0.1 mg. FHEFF A 6.2 mg. K

JRILASHE 1.7 mg. K¥EEK 3.5 mg. KEZRFEE3.1
mg. AZH 1.3 mg. JE LA 0.8 mg, BT 10 mL
B, IR EARCE R, RIS BT IR SIA TR
%200 pL, il IR A X HE AR

2.2 [EEFNZE 16 MBI EF AR

2.2.1 G4 F Waters Acquity UPLC Cig ffithf:
T3 (150 mmX2.1 mm, 1.8 pm); FEIHN 0.05%
WERR K- IS, B FEBEML: 0~54 min, 26% N
54~57 min, 26%~35%Z.5; 57~59 min, 35%Z.
s 59~75 min, 80%Z.ME; FAFIAE 0.3 mL/min;
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1-protocatechuic acid 2-protocatechuic aldehyde 3-salidroside
9-resveratrol

15-emodin methyl ether A—G-each formula (same as table 1)

10-luteolin(Calycosin, maximum absorption wavelength 280nm)

T-RKBHEE 45 & i 9-AFSE 10-KBEER
15-KEEHBF A~G-&HT7 (FF D

8-ligustrazine

13-F5EF A 14-KEHK
7-luteolin
13-ecliptin A

S-calycosin  6-stilbene glycoside

11-wedelolactone 12-formononetin 14-emodin

1 EmMEFBEKA. Bh. E5REEEMA UPLC
Fig.1 UPLC chromatogram of a single herb, compatibility, compound, and reference substance in Shengxuebao
®2 16 MBEERNEEFESLMEEE

Table 2 Linear equations and linear ranges of 16 reference substances

WA 782 N T b7 Ee , R

(ng'mL™") (ug'mL™)

RO y=1.03X107x+0.0529  0.9999 61.9~570.0 | EIEFEE y=502X10°x—1.78X 107 0.9999 11.3~118.0
K#EER  y=381X10°x+3.04X10% 09999 1.47~19.00 | KBHEZX  y=7.09X10°x+9.97X 1073 0.999 9 423.0~1210.0
KIEEFEE y=4.93X 108 x+1.35X107 0.999 9 0.13~10.00 |FEEEFHEIH y=1.05X107x+2.17X1073 0.9999 2.60~23.00
WIS R y=7.45X10 x+1.40X 107 0.999 9 0.13~14.00 |=HIER y=1.89X107x—5.92X107* 0.9999 9.00~28.00
o p=2.00X10°x+0.0371  0.999 7 40.0~100.0 |ARBEH  y=247X107x—0.0333  0.9999 42.0~190.0
AHRRF  y=240X107x—9.51X107 0.9999 10.3~128.0 | JLAHE y=143X107x+1.47X10* 0.9999 13.5~129.0
EHEH A y=244X10°x—2.06X 1073 0.9999 10.0~57.0 |AjZ5FF »y=5.00X10°x+0.0335 09999 52.0~100.0
JFLZEEE  y=>5.48X1078 x+1.56 X107 0.999 9 2.07~115.00| 1 25 y=4.01X10°x+0.0264 09999 9.20~36.00
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MR TTHFIMAR IR 9 0, N 3 A, HiliEiR
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Table 3 Dissolution and limit of content of 16 reference substances in original medicinal materials and 7 Kkinds of

compatibility

Ji 55 U/ (mg-g ™)

e JRJLRIR AFRE  ANHH

BEAEIH

TIOROIET Rl vty

(0.2) FOLEEE 2.0) (16) 0.2) 7.00 AR AR
A / / / / / 1.099 1 / / /
B / / 0.323 1 / / / / 0.086 1 /
C 0.1054  0.096 5 / 0.233 1 0.067 7 / 0.1752 / 0.8612
D / / 0.104 4 / / 0.195 4 / 0.063 0 /
E 0.1066  0.0352 / 0.583 0 0.1023 0.278 5 0.180 1 / 1.0120
F 0.0890  0.0501 0.0972 03050 0.060 8 / 0.1300 0.0550  0.6088
G 0.1084  0.0916  0.1541  0.4662 0.061 1 0.170 2 0.390 4 0.062 3 0.873 4
R / / / / / / / / /
S / / / / / / / / /
LT / / 0.616 6 / / / / 0.163 6 /
=] / / / 0.158 3 / / / / /
WK / / / / 0.0513 / 0.0818 / 0.950 1
HAF 0.136 2 0.063 8 / / / / / / /
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k3
v o U5/ (mg-g™)

o W A (00 TREE RERA 20 KRE (10 FRETE 10 HEFW GR
A / / / / 0.0152 0.000 7 / 1.1150
B / 0.0332 / 0.057 1 / / / 0.499 5
C 0.514 8 / 0.0192 / / / / 2.073 1
D / 0.034 0 / 0.028 1 0.005 4 0.001 2 / 04315
E 0.628 8 / 0.0230 / 0.006 8 0.000 3 / 2.956 6
F 0.1550 0.018 7 0.004 8 0.003 4 / / / 15778
G 0.445 1 0.016 6 0.016 2 0.027 3 0.003 0 0.000 6 / 2.886 5
o / 0.0253 / 0.0350 / / / 0.060 3
S / / / / / / / 0.000 0
LT / / / / / / / 0.780 2
[Elev] / / / / / / / 0.158 3
WK 0.2512 / 0.008 8 / / / / 13432
kEy / / / / / / / 0.200 0

“rORARKH, RO EAE S T AU A R M S B O RO AR, IR IR

“/” is not detected, the values in parentheses of each component are the limits of content in original medicinal materials
FER BT« Hp 2tk i 20 B B AR AL A VR R B 3 /NT 0.6
(2012 WO, THEHALEE. WK 4 FTLEH, 242 EESIHESHIAVETN RE  NHA

O Fk 24 Je FLBC AL ()48 S0P 8] PR AFABLE #AS
Ko B FRACURE (I mT DA U fe L PRI A o SR TR )
—8t; @5 G (B MERERZ D (B+E),
HEN0.767, HxE B (F). b (BFEE). A Gl
e ), HALES 58 0.754. 0.711. 0.701,

[ A i 500 37 1) e 1 G T S B AR AR oy A
RO SR EANER. EHAESIME =5
B HABIEE(E, MR 5 aTULE H S EEME S
HHEERT 3 MK F (FHERD . e (Z0iT)
B (F#)., £#6r4D (HE+HE) / (A+B). E

x4 FMARRGSEMZERBUNEITER

Table 4 Similarity analysis results of all single herbs and compatibility

. oL

" By BEE B kicF A4 KK M B C D E F G HE
K= e 1.000 0.754 0.303 0.049 0.004 0.491 0.029 0.631 0.301 0.718 0.421 0.584 0.701 0.773
& R 0.754 1.000 0.318 0.067 0.008 0.654 0.049 0.811 0.230 0.835 0.395 0.652 0.711 0.833
FMit 0.303 0.318 1.000 0.069 0.066 0.205 0.175 0.327 0.183 0.480 0.250 0.460 0.498 0.487
Z T 0.049 0.067 0.069 1.000 0.014 0.079 0.049 0.440 0.107 0.067 0.101 0.105 0.294 0.380
HAS 0.004 0.008 0.066 0.014 1.000 0.023 0.043 0.020 0.016 0.010 0.012 0.029 0.016 0.203
B 0.491 0.654 0.205 0.079 0.023 1.000 0.062 0.558 0.213 0.550 0.304 0.477 0.465 0.590
E 0.029 0.049 0.175 0.049 0.043 0.062 1.000 0.079 0.129 0.035 0.086 0.083 0.077 0.186
B 0.631 0.811 0327 0.440 0.020 0.558 0.079 1.000 0.318 0.663 0.392 0.560 0.754 0.866
C 0.301 0.230 0.183 0.107 0.016 0.213 0.129 0.318 1.000 0.242 0.415 0.182 0.640 0.468
D 0.718 0.835 0.480 0.067 0.010 0.550 0.035 0.663 0.242 1.000 0.408 0.674 0.767 0.815
E 0.421 0.395 0.250 0.101 0.012 0.304 0.086 0.392 0.415 0.408 1.000 0.599 0.508 0.583
F 0.584 0.652 0.460 0.105 0.029 0477 0.083 0.560 0.182 0.674 0.599 1.000 0.572 0.725
G 0.701 0.711 0498 0.294 0.016 0.465 0.077 0.754 0.640 0.767 0.508 0.572 1.000 0.888
X H 0.773 0.833 0.487 0380 0.203 0.590 0.186 0.866 0.468 0.815 0.583 0.725 0.888 1.000
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(B+EME / (A+C). G () / (A+B+C)
FIFEABLEE 23 990 0.918, 0.953 1 0.948; % 7 7] %1 B
(D) / (btct+d) F (D / (B+C) HAH
U435 0.849, F10.925; £ 8 Al%n C (ffd) /
(e+f+g) HIFLLE N 0.886. JBRLAHMLE T LAAEL
B2 5 A BB ATL AR S S AR AL RE 22 AU
b 29 BCAT S B e A AR E AU EE (A 0.798.
0.773. 0.747, HARBKT 0.800; 58 J5 AL i
moN CE+ED Bifh, h0.767, HUCNEZ), 8

AN 0.754, Hgh Bny Dt — 0 e b EARZI R 2E
Ko HEERNTE 5~8.

3 e
AR E T RN . IR R 2. 4k

i 5 R 77 PR e 25 2 TSR (b [ 24 81802020
FERRCRIST, Dl R A R 2 R S e R
—o HUHIME S NE, S55%. F. it
B, EAT BB BEOREAE, 7 UREG EAHRCR L
EEANITE  AEEFRIL G HHTHEAL. R

x5 HMEHR. EHEERHTE=SY

Table 5 Single herb and compound prescription of Shengxuebao, three values of total statistical moment

25k REEMA/(X107 pVes) —E/min ZB4E/min? | A5 REEMAE/(X107 pV-s) —Fir/min - —Kr4E/min2
il 4.626 18.713 272.890 A 4.626 18.713 272.890
oo pe 3.688 9.959 279.266 B 8.502 23.243 345.076
S 3.224 18.307 219.144 C 4.569 20.302 186.892
LT 9.703 37.767 330.223 D 4.596 19.224 431.141
[Elev] 5217 23.609 177.004 E 5.709 20.980 204.171
WK 1.010 13.213 305.753 F 13.147 22215 291.751
ke 5.393 21.684 143.254 G 7.043 19.213 267.609

*6 BAMMMEEGIHERMNESTER
Table 6 Results of total statistical moment similarity

analysis of monarch drug compatibility

ML RS TS = . TR R Sk HNY S0
o ABFRIETAENR Y 9355510, A5
([ 24 392020 4 i S AH 5 SCRR B ) fe 240 HL T 7

B AR BRZH T 16 AN — (L A WE I U SO %, B
D E G A+B A+C A+BHC i bk 2 A X IR SR S K R
D 1000 0.818 0.885 0918 0850 0897 RS A PO, 536 o () 1 275 I B R 42
E 0.818 1.000 0.923 0.888 0.953  0.916 M2 KK, R miifEtl, SREpR
G 0.885 0.923 1.000 0.931 0.964  0.948 B2 A I BB A PUE AR FHEEB, AcET R
A+B 0.918 0.888 0.931 1.000 0.906  0.971 w1, A AR S MY 5 A B R IR A R
A+C 0.850 0.953 0.964 0.906 1.000  0.933 W FEAL P R AT 5, W5 H AT Ab Ak 22 4 R s A
A+B+C 0.897 0916 0.948 0971 0933  1.000 . PALNYA R SR RRAE “HIUAETA” M
#=7 BARANERESIERMNETIER
Table 7 Results of total statistical moment similarity analysis of minister drug compatibility
. FHALLE
e B D F G BESE4FEM+ LT  A+B  B+C  A+BHC
B 1.000  0.907 0955 0.895 0.849 0.963  0.955 0.942
D 0.907 1.000 0.891 0.885 0.773 0918  0.891 0.897
F 0.955 0.891 1.000 0.926 0.819 0972  0.925 0.979
G 0.895 0.885 0.926  1.000 0.747 0.931  0.926 0.948
BREESZEME+ LT 0849 0773 0819 0.747 1.000 0.813  0.819 0.798
A+B 0963 0918 0.972 0931 0.813 1.000 0972 0.971
B+C 0.955 0.891 0.925 0.926 0.819 0.972  1.000 0.979
A+B+C 0942 0.897 0979 0.948 0.798 0971  0.979 1.000
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* 8 AXEGEHEAMEBESITERNE LS
Table 8 Results of total statistical moment similarity

analysis of assistant drug compatibility

N UL
FEdh

C F G etftg B+C A+BHC

C 1.000 0.884 0910 0.886 0.884  0.892

F 0.884 1.000 0.926 0.857 0925 0.979

G 0.910 0.926 1.000 0930 0926  0.948

et+f+g 0886 0.857 0930 1.000 0.857 0.878
B+C 0.884 0.925 0926 0.857 1.000 0.979
A+B+C 0.892 0.979 0.948 0.878 0.979 1.000
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