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[ Abstract | Objective: To establish an analytical method for rapid identification of
chemical compositions and quantitative determination of major compositions in Buyang
Huanwu decoction (BYHWD) based on high performance liquid chromatography-
quadrupole orbitrap mass spectrometry (HPLC-Q-Exactive MS) and high performance
liquid chromatography-ultraviolet detection (HPLC-UV). Methods: The mass spectro-
metry information was collected in Full MS/dd-MS? negative ion mode with HPLC-Q-
Exactive MS system; the chemical compositions of BYHWD were subsequently annotated
with Compound Discoverer 3.0 software and a self-built in-house compound library. Eight
major compositions (paeoniflorin, gallic acid, hydroxysafflor yellow A, ferulic acid,
calycosin-7-glucoside, ononin, calycosin, formononetin) were picked out and their
contents were quantitatively determined with HPLC-UV analysis. Results: A total of 178
compounds in BYHWD were tentatively identified. The results of HPLC-UV quantitative
analysis showed that 8 compositions had a good linear relationship in their respective
concentration range (R*=0.9990), the relative standard deviations (RSD) of precision and
stability were all less than 15%, and the recovery rate RSD was between 1.6% and 2.4%.
Conclusions: The method established in this study can realize the rapid identification and
accurate quantification of the major compositions in BYHWD. Paeoniflorin, hydroxysafflor

yellow A and gallic acid may be used as quality control markers.

[ Key words | Buyang Huanwu decoction; Chemical composition; High performance

liquid chromatography; HPLC-Q-Exactive MS; Quantitative analysis
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[ G5BEIE | & 2048 &3 (high performance liquid chromatography , HPLC) ; HPLC % B
WM AFHLIE BF 3% (HPLC-quadrupole orbitrap mass spectrometry , HPLC-Q-Exactive
MS) ; HPLC % ¢} 46 (HPLC-ultraviolet detection, HPLC-UV) ; 20 3B4R # E — B JR 3%
(data-dependent secondary mass spectrometry ,dd-MS?) ; i 4 Yt (mass-to-charge ratio, m/z) ;
V2 A% R HIEE S 54 -F 4 (Traditional Chinese Medicine Systems Pharmacology
Database and Analysis Platform, TCMSP) ; #85¢ 4% 24 £ (relative standard deviation,
RSD)
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Figure 1 Base peak ion flow chromatogram of Buyang Huanwu decoction in negative mode
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Figure 2 The source of compositions in the qualitative
results of Buyang Huanwu decoction
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Figure 3 The mass spectrum and possible fragmentation pathway of ononin
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Figure 4 The mass spectrum and possible fragmentation pathway of galloylpaeoniflorin
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Table 1 The content of 8 major compositions in Buyang
Huanwu decoction

(mg/g)

W4 FERT FEfh2 HEAh3
AT 2.636 2.616 2.561
BREAHEERA 1.191 1.196 1214
HEFR 0.838 0.835 0.796
PR mR 0.345 0.349 0.331
B8 0.276 0.280 0.283
TARAEE 0.266 0.270 0.287
B8 0.184 0.186 0.188
AR R 0.042 0.042 0.043
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Table 2 Linearity, limit of detection and limit of quantitation of 8 major compositions in Buyang Huanwu decoction

A [EVEYyE L ANEVE ] (mg/mL) R’ i HBR (lg/ml) FE m R (Le/ml)
ATETH y = 3339.1x + 169 0.2~1.4 0.9990 4.66 14.11
I EOEA y = 16255x-8.7 0.1~0.7 0.9995 1.28 3.88
WETR y = 48823x + 135.14 0.1~0.7 0.9995 1.38 4.19
[SIE I y = 42804x + 41.5 0.05~0.35 0.9997 0.55 1.65
B e y = 75349x-6.8286 0.02~0.14 0.9995 0.18 0.55
TR y = 38839x + 99.4 0.02~0.14 0.9990 0.45 1.38
BEY L] y = 103824x + 205.49 0.02~0.14 0.9991 0.75 2.28
TARIER y = 143088x + 54.243 0.002~0.014 0.9991 0.19 0.57
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Figure 5 High performance liquid chromatogram of solvent, mixed reference solution and Buyang Huanwu decoction

solution
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Table 3 Relative standard deviation for the precision and
stability of quantitative determination method of 8
major compositions in Buyang Huanwu decoction
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