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Determination of 12 components in Bufei Huoxue Capsule by UHPLC
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Abstract: Objective An ultra-high performance liquid chromatography (UHPLC) method was established for simultaneous
determination of gallic acid, oxypaeoniflora, albiflorin, psoralenoside, paconiflorin, isopsoraloside, calycosin 7-O-glucoside, ononin,
calycosin, psoralen, isopsoralen and benzoylpaeoniflorin in Bufei Huoxue Capsules (BHC). Methods The UHPLC analysis was
performed on an Acquity UPLC BEH Cis (100 mm x 2.1 mm, 1.7 um). The mobile phase was acetonitrile-0.1% formic acid aqueous
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solution, gradient elution at the flow rate of 0.4 mL/min, and detection wavelength of 246 nm. The column temperature and injection
volume were 35 ‘C and 4 pL, respectively. Results The chromatographic peaks of 12 target components in BHC were well
separated in 18 min. The linear ranges for gallic acid, oxypaeoniflora, albiflorin, psoralenoside, paeoniflorin, isopsoraloside,
calycosin 7-O-glucoside, ononin, calycosin, psoralen, isopsoralen and benzoylpaconiflorin were 0.38—195.20 (» = 0.999 9), 0.17—
21.44 (r =0.999 6), 0.85—433.80 (=10.999 9), 0.68—345.60 (r=0.999 9), 1.11—566.60 (r = 0.999 8), 0.47—241.40 (= 0.999 9),
0.08—39.36 (» = 0.999 8), 0.05—26.16 (» = 0.999 9), 0.03—16.42 (»r = 0.999 9), 0.25—129.10 (» = 0.999 8), 0.26—133.10 (» =
0.999 7), 0.09—47.28 pg/mL (r = 0.999 9), respectively. The precision, stability repeatability and recovery all met the requirements
of analysis. The average contents of gallic acid, oxypaeoniflora, albiflorin, psoralenoside, paconiflorin, isopsoraloside, calycosin 7-O-
glucoside, ononin, calycosin, psoralen, isopsoralen and benzoylpaeoniflorin in 11 batches of BHC were 2.624 2, 0.222 4, 16.409 9,
7.459 5, 18.974 2, 7.887 5, 0.505 7, 0.109 9, 0.170 7, 1.364 7, 1.170 0, 0.203 6 mg/g, respectively. Conclusion The established
method has the advantages of fast analysis speed, high accuracy and good repeatability, which provides a reference for the internal
quality evaluation of BHC.
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Fig. 1 UHPLC of mixed reference substances (A) and BHC
sample (B), negative sample without Astragali Radix (C),
negative sample without Paeoniae Radix Rubra (D), and

negative sample without Psoraleae Fructus (E)
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Table 1 Linear regression equations and linear ranges of 12 components

% tr/min EPE iy r 2o MY Fl/(ug-mL ™)
WETIR 1.2 Y=2.25X10% X—349 0.999 9 0.38~195.20
AMATAE 3.9 Y=9.80X 10% X+2.45X 103 0.999 6 0.17~21.44
AjENTRE 5.1 Y=4.17X10% X+5.50X 103 0.999 9 0.85~433.80
e REE 6.2 Y=2.72X10* X+2.46 X 10* 0.999 9 0.68~345.60
AU 6.3 Y=5.18X10% X+4.81 X 10} 0.999 8 1.11~566.60
FEAMERE 6.6 Y=3.28X10* X+1.78 X 10} 0.999 9 0.47~241.40
BRI 8.5 Y=2.97X10* X+5.69 X103 0.999 8 0.08~39.36
TEARAEH 13.2 Y=3.06X10* X+3.67X103 0.999 9 0.05~26.16
LI 14.0 Y=3.64X10* X+2.30X103 0.999 9 0.03~16.42
E R 14.3 Y=5.76X10* X+3.41 X10* 0.999 8 0.25~129.10
AN R 14.8 Y=523X10* X+3.48 X 10 0.999 7 0.26~133.10
R 2 15.4 Y=7.28X10% X+228 0.999 9 0.09~47.28

IVETIOE L, % 227 TR KM E SR 6 IR,
R A ETAR . MR E TR EHATAE.
AR AVEETE . AAE . FAMEIRE. B
S EEH . TR, BEREEI. fMEIEER.
FAME IR . RHBEAT 4 EIE IR RSD 73708
0.77%-0.91%- 1.01%-+ 1.15%- 0.88%- 1.08%- 0.69%-
1.64%-. 1.21%-+ 0.95%-. 0.76%-. 1.20%, ZFRHIIXZ
2 P R

234 fFEtEEe FREGIS 8 012053 () BHC A
BY0.5 g, H& “2.1.27 WU RSN AR,
ST SR RCE 0. 2. 4. 8. 12, 24h )5, %
“2.27 AT SFAFHATINE , SRR 1R
TR, A8 H . AANERE . AvEIEE . A
258, SAME IR . BAERHEE. W, B
SR, AMEFIEER. RAMVEIEER . RAMATAE
U T AR RSD 435114 1.10%+0.60%-0.42%+0.20%
0.20%- 0.16%- 0.69%- 0.48%- 0.33%- 0.79%- 0.50%-
0.60%, B IR RAE BIMAAME T 24 h WEE .
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PRV, f% “2.27 DR SR ARIE, kN
N, MR E TR AWATZE . AT NERE . #b

HHEE . ATE. RAMEEE . BEREE. ¢
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FH IR AT 245 I3 250 30 RSD 230518 1.40% 0.12%
0.14%- 0.22%- 0.34%- 0.18%- 0.72%- 1.68%- 1.08%-
0.28%- 0.21%- 1.49%, XHZITIEERHRIT.

2.3.6  NFEEERRLE  BUE—HESIE 12 Fhis
FRERAT R BHC (L5 012053) WA 6 s

B 0.25 g, FEEFRE, BN TR S IR A
(H®E T 1297 ug/mL. AR EH 12.65
pug/mL. ~jZNESH 742.6 ng/mL. #MEHEE 351.6
pg/mL. 25251 9419 pg/mL. SAME T 337.2
pug/mL. BT HE A 32.49 ug/mL. TEAEIEE 4.285
pug/mL. EEEF AT 9.160 ng/mL. #MEEER 68.41
pg/mL. FHEFEZE 68.87 pug/mL. K HEEAT 25
11.11 pg/mL) 5mL, #% “2.1.27 7 ] at i
W, 4% “2.27 TEOTERAFEREINE, 25t E S
B BPFBIIREEICR K RSD, 45 R E TR &
AT . ATZGNERTE . T IETE . ATZGEF. b
HHEE. BEFEETE. TR . BESE.

WEARR. FAMVE IR KW ERAT 2 P InRE
KR A3H 99.37% 100.1%- 99.77%+ 100.2%-
101.0%- 100.8%- 99.49%- 100.8%- 100.0%- 101.0%-
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99.53%499.59%, RSD 43514 0.81%-0.72%0.63%-
0.79%- 0.81%- 0.96%- 1.23%- 1.02%- 0.35%- 0.41%-
1.05%- 0.87%, FKUIZ I IEHERE RIT.
24 H@EENE

11 #t BHC A BRI R, 4% “2.1.27 BiJjik
FEAREICPAT ) & AR A 3 s $% “2.27 Tits
AR S, RGBT AMATHE. AT
NERE . AMEIRE . AEE . mAMEIETE . B
SEE . W BEREE. (MR, 7
WEIER . RHEBAT A, RAIME— S

IR 12 MR S &, AR WK 2.

iR, BHC A2 H . AT NBRE . #ME
JEH . FAME IR E S ARG, HP R R
4 lik 18.974 2. 16.409 9. 7.459 5. 7.887 5 mg/g.
1L #ERFES R, AT RHBRATZ . ATZ N
H . AME R Y RSD EAUN, R IIHLIA 2 78N,
By BEEONRGE s SeAME R AME IR . Ak
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FIFTFZiM =1, RO A7 AT S R AN [
AKX
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Table 2 content results of 12 compounds in 11 batches of samples (n = 3)

JFE S (mg-g™)

BRI AWAAH AN WEIEE AAE RAMIIET BERERT OWEE TERERE AERE RIMEIRE KRS

B
012001 2.1968  0.3244  21.1829 53096 183357 53003
012007 22789  0.2471 17.3443 85231 179149 93172
012048 27015  0.2344 163742 5.0856 20.5102 5.6331
012049 33250 021638 15.8286  6.5445 20.7746 7.043 4
012053 29983  0.18838 165312 6.6397 19.1293 6.7397
012054 27810 02120 169852  6.706 1 20.0518 7.1889
012112 24865  0.2630 167104 9.5023 21.8953 10.518 8
022004 22152 02266 146726 103747 17.8632 11.1442
022014 24800  0.1946 156272  7.4829 19.1081 7.6234
022102 3.0084  0.2095 164765  6.7815 185007 6.473 4
202007 23946  0.1289 127754 9.1048 14.6324 9.779 8
FHME 26242 02224 164099 74595 189742 7.8875

RSD/% 14.11 21.93 12.37 2295 1017 25.20

0.6799 0.1585  0.1821  1.7682 14822 0.2200
0.469 2 0.1090 0.1638 14179 12039 0.2290
0.466 3 0.1136  0.1494 15817  1.1959 02232
0.5539 01213 01735 11200  0.9040 0.1872
0.5180 01163 01726 12261  1.1379 0.1993
0.506 0 0.1050 0.1836 12860  1.1409 0.2157
0.465 8 00881 0.1365 1.1889  1.0697 02232
0.5135 0.1185  0.1738  1.3955  1.1083 0.2243
03769 0091 01904 14732 13110 0.169 1
0.5829 0.0875 02107 13380 12564 0.194 6
0.4308 0.0950  0.1415 12163  1.0572 0.154 6
0.505 7 0.1099 01707 13647 11700 0.203 6

16.00 18.28 12.87 13.99 12.84 12.24

3 g
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