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Improvement of Quality Control Standard of Bufonis Venenum in Shexiang Baoxin Pills
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[ Abstract ] Objective: To develop a quantitative analysis of multi-components by single marker
(QAMS) for determination of bufalin, cinobufagin and resibufogenin in Shexiang Baoxin pills, and to provide a
method for improving the national standard of the pills. Method: High performance liquid chromatography
(HPLC) was developed for simultaneous determination of bufalin, cinobufagin and resibufogenin in Shexiang
Baoxin pills and the methodology validation was carried out. The chromatographic separation was performed on
a Nucleosil 100-5 C,; column (4.6 mmx250 mm, 5 wm) with the mobile phase of acetonitrile -0.1% potassium

[YFEEHEI] 20210407(016)
[(E€TB] EEAREHILETH (81773897) 5t s g 4 2 MERHIF Bt i 3 ARl 45 2% £ 351 (QZPT004)
[E—1EHE] AHISE R+, NG 2545 5 5 & 3P0 0 58, E-mail : slyfeather@126. com
BEMESE] WA BFIE 5 R P 2 4k 2 5 I PR 9T, Tel/Fax: 010-84014128 , E-mail : hmgao@icmm. ac. cn;
TR WL R TR, M P2 T 40 R R EBIE ST, Tel : 021-62509065, E-mail : zhanchangsen@shpl. com. cn
- 159 -



5528 B4 2 W) FEXEAFIFERSE Vol. 28, No. 2
202241 H Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2022

dihydrogen phosphate aqueous solution (pH adjusted to 3.2 with phosphoric acid) (48:52), and the flow rate
was 0.6 mL-min™, the detection wavelength was set at 296 nm and the column temperature was 35 °C. Taking
cinobufagin as the internal standard, the relative correction factors (RCFs) of bufalin and resibufogenin were
calculated, and the key influencing factors of RCFs were investigated. Relative retention time was used for the
chromatographic peak location of the analyte, combining with the on-line ultraviolet spectroscopy and accurate
relative molecular weight obtained by ultra-performance liquid chromatography-quadrupole time-of-flight mass
spectrometry (UPLC-QTOF/MS). The external standard method was used to verify the contents of three
components obtained by QAMS. Result: QAMS was established for the determination of bufalin, cinobufagin
and resibufogenin in the samples, and RCFs of cinobufagin to bufalin and resibufogenin were 0.922 and 1.01,
respectively. The total content of the three marker compounds in 11 batches of Shexiang Baoxin pills was 33.7-
36.0 pg per pill. There was no significant difference between the quantitative results of QAMS and external
standard method. Conclusion: The established method can be used for the quality control of bufalin,
cinobufagin and resibufogenin in Shexiang Baoxin pills. It is suggested that bufalin should be considered as one
of three marker compounds, and the sum of bufalin, cinobufagin and resibufogenin should be used for the

content limit of this preparation.
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Fig. 1 HPLC of Shexiang Baoxin pills
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RB X B fify 3 g, 0 P P2 05 i O 8 2, T ok o e VK R
435114 878,11 600,858 mg- L™ Y i 1R 5 ik 45 W . B
25 %F BR A Al A8 WE B, T 10 mL s i R P A
BT 2 45 2 20 B, e BT o W& BE 43 3l R 176, 320,
172 mg- L™ TR A X BRI R o 3200 ALk 3 W fn R

x1 BEROALSFURS KX EIMNREERNFTERER

CB il RB Jii it ik J¥ 43 %Il & 176, 320, 172 mg-L™;
87.8,160,85.8 mg-L™*;43.9,80.0,42.9 mg-L";22.0,
40.0,21.5mg-L";11.0,20.0,10.8 mg-L"*;5.50,10.0,
5.40 mg-L™;2.75,5.00,2.70 mg-L™").
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W (48:52), i # 0.3 mL-min™®, #E k5 2 uL, R H
TE B BRI, H W5 %5 15 1R (ESI) , S5 ARy
RO, B R O & 800 Leht, i A R IR B
600 °C, A AR & 50 L-h?, B 404 i R b %
18 KV, HEfL HL % 40 V, #M o E 80 V, JiT 3% 4 4 i
[l m/z 100~1 200, WA FF T, 3 ARl 0 4 €5 3% 0
Ak TE H: A 2% BT T4 o

2.6 JTIERIE

26.1 LPEXRRFEL KB W RN [F] 5 vk
JEE TR A X TRl A RS A, e 2.1 TR AR DA
g e AR Jo B R RS R AT 2 1019, 45 BF, CB #I RB
B 11 )9 7 #2439 R Y=1.42x10"X+2 210(r=0.999 9) ,
Y=1.30x10"X+4 542 (r=0.999 9) , Y=1.32x10"X+422

Table 1 Maximum ultraviolet wavelength and mass spectrum information of analytes in Shexiang Baoxin pills

[M+H]* m/z I
EY Apyd/nm T - Slppm BT
HHR I H
BF 300 CyH,,0, 387.253 5 387.254 1 15 369.243 0,351.232 8,333.221 8,255.211 7
CB 294 CypeH3.06 443.243 4 443.243 8 0.9 401.232 5,383.221 9,365.211 7,347.2011
RB 299 CpuH5,0, 385.237 9 385.238 4 1.3 367.227 4,349.217 2,253.196 0
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Fig. 2 BPI of Shexiang Baoxin pills
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ifil F A RSD K YK 2 0.5%,0.09% F1 0.7% , & W A #%
K% B R 4F . QU6 0y B A L0 LR R (A5
191124) ,#¢ 2.3 W1 T J5 i il 5 B3l 5 v W, ¥ 2.1 30
A I8 SR A B Y (8 0 0 1 AR, 55 BF L, CB
1 RB 1Y F- ¥ 5T 5 43 %1 43 %1y 0.035 3%, 0.072 3%
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7] Y 43 Br N B3 i 4 Ta] — i (41t 5 191124) 1y fit i
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2.6.4  INFE BN E RS B PRI MR bR R
A RS A RO AL (35 191124) 24 0.25 g, 2L 9 f4y L 4%
I L 3 A L B 43 SRS % i A — & & 1 BF, CB
FIRB XF [ & 75 W, 4% 2.3 00 F 7 3k i 4 I i
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Table 2 Recovery test for determination of BF, CB and RB in

Shexiang Baoxin pills

o FREes AR JmARE WM mk F¥ RSD
g iH/mg /mg  iE/mg K/% {H/% 1%

BF 0.2500 0.0883 0.0483 0.137 100.8 103.0 2.2
0.2499 0.0882 0.0483 0.139 105.2
0.2500 0.0883 0.0483 0.138 102.9
0.2500 0.0883 0.0965 0.183 981 98.1 2.1
0.2501 0.0883 0.0965 0.181 96.1
0.2500 0.0883 0.0965 0.185 100.2
0.2500 0.0883 0.1400 0.223 96.2 0953 1.2
0.2501 0.0883 0.1400 0.222 955
0.2500 0.0883 0.1400 0.220 94.1

cB 0.2500 0.181 0.0880 0.274 105.7 106.1 1.7

0.2499 0.181 0.0880 0.276 108.0
0.2500 0.181  0.0880 0.273 104.5
02500 0.181 0.1760 0.346 938 064 4.3
02501 0.181 0.1760 0.359 101.1
0.2500 0.181 0.1760 0.347 94.3
02500 0.181 0.2720 0.458 1018 973 4.1
02501 0.181 0.2720 0.441 956
02500 0.181 0.2720 0.438 945

RB 02500 0.114 0.0643 0.180 102.6 1021 0.9
0.2499 0.114 0.0643 0.180 102.6
02500 0.114  0.0643 0.179 101.1
02500 0.114 01120 0215 902 932 4.7
02501 0.114 0.1120 0216 91.1
02500 0.114  0.1120 0.224 98.2
02500 0.114 0.1720 0279 959 953 2.2
02501 0.114  0.1720 0.274 93.0
02500 0.114  0.1720 0.281 97.1

2.7 MIXFRIEN T (RCF) R ST K % W BUA [R]
JOT v BE TR S R TR U RS R, R 2.1 T T SR
W, i sk g 1El . AR A A 55 RCF,

271 ZERIED KR A R T R
Aireg m AR S AN =f/f=(AJC)HI(AJC,) I &
RCF,sRF¥ME , 2Urh A R 158 I A 43 0 18 B, C, R 1
T 18, 53 T o W B2 5 AR I S ) 06 1T AR, o 8 22 ) Tt
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A W R 2 E X BR AT BF,CB I RB, i RB X 1
A AN B E (7 =20 °CHRAF) , H. 2020 4F it b [ 24 i)
Hp s R 2 B4 b o A ST 2 B P RS %5 5% 4 5 L BF, CB
FIRBHMNZSYH RCF, I X%k HECB NS . K
Ja S FRILL CB Ry 2, 5 %) LA 2 sk 43 1)
RCF, i [f] — 5056 = A [ A B EAT 34, B A

#3 AEIKKT CBIHAMAEFNASH RCF

[ AR N B2 RCF I SE I . FRECH 24 CB R H A
TR0 B 43 1 X B 45 340y, BRI 34 R A1, 45 R G 4%
22T Ik 7 A B W EE (AL-AT) N 2 W)
510 B 43 TR A ok RS VL 2.1 0 AR
FE 43T S K 296, (296+1) , (296+2) nm K
o IR 43 e R IR AL 9% K &b CB X He Al 2 Ff il 43 119
RCF, W3 3. #5R & MR M 2 Fh 5 it B mt, d K
(296%1),(296+2) nm 4t CB %} BF ) RCF(f,,,) #ll CB
Xf RB % RCF(f,,) JC it #PE 2 % ,RSD ¥)<5.0% . £
% 2020 4F i rr [ 24 ) i TR RS A DR 0 AL 0 IR
o R U K L S5 A R WK T RCF Y15
g5 JLE K% K 296 nm £, BT, 43 ] A 0.922 Fil
1.01, FHF B b Hp 2 Ff s 43 B4 5 5 5 o

Table 3 RCF of CB to other tested components at different detection wavelength

] ; 294 nm 295 nm 296 nm 297 nm 298 nm BRWMGRK ARPERT,, SFEEKHT,

ﬁ (f /2% ﬁJ fclba f(:/r fc/ba fc/r fC/ba f\:/r fi:/ba fc/r fK:/ba fc/r fc/ba fi:/r EF: ié] {E RSD/% EF‘ ié] ﬁ RSD/%
Z&kE 1 0938 1.030 0.929 1.020 0.919 1.010 0.908 0.999 0.896 0.989 0.908 1.010 0.916 17 1.010 1.4
2 0930 0.982 0.920 0.972 0.904 0.965 0.894 0.950 0.885 0.938 0.904 0.961 0.906 1.8 0.961 1.6
3 0966 1.030 0.955 1.050 0.944 1.040 0.935 1.030 0.924 1.020 0.938 1.060 0.944 1.6 1.038 1.4
P 1 0941 1010 0.930 1.000 0.920 0.992 0.909 0.981 0.898 0.970 0.914 0.988 0.919 1.7 0.990 1.4
2 0925 0.963 0.914 0.953 0.903 0.954 0.894 0.932 0.881 0.922 0.899 0.939 0.903 1.7 0.944 1.6
3 0962 1.040 0.952 1.030 0.940 1.020 0.929 1.010 0.917 0.995 0.935 1.010 0.939 1.7 1.020 1.6

1 :BF, CB il RB (135 K W I % K 431 24 300,294

,299 nm,,

2.7.4 RCFIWit FHEH S kX ik 4 %42,
BB 34 LA AE Nucleosil 100-5 C, 435 4: |43 55
BRI T HL R 7 [ AT IR R O R A TR R .
U, 76 RCF i JH 1 2% 22, A 15 88 okl ML L @
T 25 00 3 2 B0 IS 4T RCF (52 0, 2% 2K [ 1
0% A s A [R] 5 A #S X RCF B 20 . B 2.7.3 10
T &R LAY IR A X IS, 43 B 7E LC-20A(3 17),
e2695 F1 UltiMate 3000 & 3 Ff i i§ () 5 5 HPLC 1Y
ISk /20 BT S 3 U ST o | B R £ B 7 S
0.928 F11.01, RSD 43 4]~ 0.8% #11 0.5% , WL % 4. %
£, I E, L6 () st HPLC A b Ay st P e A e

275 RSN M L RS LR A X IR
f R W, % Nucleosil 100-5 C,, 8,3 4 , 7 LC-20A
(34 ),e2695 Fl UltiMate 3000 3t 3 ' 5 i (9 5 &5
HPLC X 4% 2.1 3 K 451l 5 , i 5% BF,CB #l RB
B A B 5 T) 118 BF Al RB X CB A AR X £ B 15 (1]
too Pl b, W5, 455 &I 5 GRS bt il t, 1Y F
Y08 4 9 R 0777 Fi1 1.15, RSD 43 51 4 1.1% Fi
0.4% , 7 WIAH X & B B 6] 1 T° BF il RB 835 0 (19 5
N H A AT AT . WA T 22 1R I 0 5 e 11 7 26

F4 BERLOILQAMS A #TE RCF R it %%
Table 4 Ruggedness test of RCF in QAMS of Shexiang Baoxin
pills

UltiMate
3000

LC-20A-1 LC-20A-2 LC-20A-3 €2695

ES]l

1

fc/ba fc/r fc/ba fc/r fc/ba 1:c/r fc/ba fc/r fc/ba

f

clr

Al

A2

A3

A4

A5

A6

A7

0.920 0.993 0.923 0.994 0.924 0.996 0.927 0.997 0.938

0.920 0.993 0.925 0.996 0.927 0.997 0.929 1.000 0.940

0.924 0.995 0.923 1.000 0.925 0.997 0.921 1.020 0.941

0.919 0.999 0.931 1.010 0.927 1.000 0.931 1.040 0.944

0.921 1.010 0.928 1.000 0.929 1.020 0.904 1.040 0.947

0.916 1.030 0.920 1.030 0.932 1.030 0.947 0.990 0.943

0.919 1.050 0.930 1.050 0.922 1.040 0.935 1.020 0.922

1.01

1.01

1.01

1.01

1.02

1.03

1.01

52 AN W' i A BT A R Bl E A

2.8 QAMS 5 ARk (ESM) I & 45 i e B
AN RN AL YR A 85 B R0 AL 24 0.5 g, K % Rk L 4% 2.3 371
T 05 % A& AR VA, HE 2.0 0T AN E L SR
ESM 1153 3R IE 52 L 5L 1) % i . QAMS S Hr i 4% 28
X C=AJAXCxf 1T 5 BF MIRB /)& & . [, it
B QAMS il ESM 15 51| () BF Fll RB 7 1 14 AH X i 22
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Table 5 Chromatographic peak localization of tested components in Shexiang Baoxin pills by relative retention time method

LC-20A-1 LC-20A-2 LC-20A-3 2695 UltiMate 3000
#2511
tbalc tr/c tba/c tr/c tba/c tr/c tba/c tr/c tbalc trlc

Al 0.764 1.15 0.783 1.15 0.773 1.15 0.784 1.15 0.778 1.15
A2 0.764 1.16 0.783 1.15 0.773 1.15 0.785 1.15 0.778 1.15
A3 0.764 1.16 0.783 1.15 0.773 1.15 0.785 1.15 0.778 1.15
A4 0.764 1.16 0.784 1.15 0.773 1.15 0.785 1.15 0.778 1.15
A5 0.764 1.16 0.784 1.15 0.774 1.15 0.785 1.15 0.778 1.15
A6 0.765 1.16 0.783 1.15 0.774 1.15 0.785 1.15 0.778 1.15
A7 0.765 1.16 0.784 1.15 0.774 1.15 0.785 1.15 0.778 1.15

(RD),WL5& 6. KTl IBM SPSS Statistics 22.0 %k {
% ESM il QAMS 41 () BF 1 RB # it i 47 58 143
Br, W5 20 BF ¥4 5 9F 1 254 4 (P<0.05) , R HHE 2
HOK 5, 45 2R S B 2 B D5 3 0 4 2R G 22 Sk (P=

%6 ESMIMQAMSMEBEMR LA BF,CBMRBHEE(n=2)

0.579) ; i 4l RB £ 2 IE P44 , Rt 56, 45
SR I 2 B0 7 RN E 45 R 2 M (P=0.889) . %
B & 57 19 RCF 1] LA F 8% & £ .0 AL v BF F RB 1)
SR

Table 6 Contents of BF,CB and RB in Shexiang Baoxin pills by external standard method and QAMS (n=2)

CB BF RB
FE & CB+RB  BF+CB
e ESM ESM ESM  QAMS QAMS . ESM  QAMS QAMS g +RB/ug"
/mg-g*  /ug?  /mg-g*  /mg-gt  Jug" /mg-g*  /mg-g*  /ug"
191124  0.723 16.3 0.353 0.355 7.99 0.27 0.456 0.466 105 1.10 26.8 34.8
200613  0.720 16.2 0350  0.352 7.92 0.28 0.426 0.433 9.74 0.81 25.9 33.9
200614  0.724 16.3 0334  0.336 7.56 0.30 0.431 0.438 9.86 0.81 26.1 33.7
200615 0.779 17.5 0.359 0.361 8.12 0.28 0.417 0.423 9.52 0.71 27.0 35.2
200616 0.753 16.9 0.344 0.346 7.79 0.29 0.402 0.408 9.18 0.74 26.1 33.9
200617  0.782 176 0.357 0.359 8.08 0.28 0.420 0.427 9.61 0.83 27.2 35.3
200618  0.761 17.1 0.354  0.356 8.01 0.28 0.409 0.416 9.36 0.85 26.5 345
200619  0.797 17.9 0410 0413 9.29 0.36 0.382 0.389 8.75 0.91 26.7 36.0
200620  0.798 18.0 0.409 0.411 9.25 0.24 0.381 0.387 8.71 0.78 26.7 35.9
200621  0.798 18.0 0.416 0.418 9.41 0.24 0.380 0.386 8.69 0.78 26.6 36.0
200622 0.792 178 0415 0417 9.38 0.24 0.379 0.385 8.66 0.79 26.5 35.9

TV IL PR RD IR RS QAMS(mg- g™) FTESM(mg- g™) B & = 18] B ATIXT i 22

3 it
JBE A R 0 L Ry o 2 R R O T L IR S 2
Sy(HIERE e R IESE R ,BF,CB FRB) Y {4 Py 4
Gy BT A A (R T PR T
Z AT K CB A RB, 1X 1 fiE 512 5 Pl 8 5 b o o
Jo e 4 48 B R X 2 A B O o ST R A )
2R 1 [ AR C 2R, Ry T AR R 5 R R T
S 8 B R B — BOPE AR SR S T LA CB AN
2y, [7) A I 5E B & R 0 S BF AT RB & 2 )
QAMS, LI Sy it — 25 41 T il 571 v i Jk ) Jo Jk 4% il
IR AR 7= i S5 48— R e B (A I v
PO S LA B b, B SR F 2020 4R (R
] 20 M) (— 3 ) WE R 75 B0 S R s A (2
i -0.3% & T8 7K V5 06 B e e ) RS A A 0 AL 3 i
N 00T WS TR ) £ 3% 2% 44 [ 2 N -0.5% i 1 — U4
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JK W (50:50) ] X FE & iE 47 43 BT, A5 % 7E RB {4
WEAb | I & fE BF (5 W Ab R B 3K B 58 40 B . B
Jei 43 5 SR 200 - B TR 2 TR I TR /K 8 T i P -
TR 1 2 TR Tl T2 7K WL, P8 0 LA 3k 1) 5 3 43 BT X £+
TS5 43 5 B Y R . ilF— 2B 2020 4F Wit [ 24
) B PR LB I T W TR ) € 5 A% 1 S il
AT AL, 20 -0.5%/0.1% B R — S04 K 1 TR (T
M2 98 55 pH 3.2) (48:52) Z& 1 F 1 I 06 1 43 5 i R
Uf, I L (e 0 TR B 44 A 78 AR I £ B I [R] Ak T 2%
T 4B G A R R R A 0.1% B R
TEUBROK W o AN A S A M g
Xt 10 Z B R € B A 4 B RCSR JE AT E DU
Alltima™ C,,'****"' I Nucleosil 100-5 C,, {71 i 4 % £
i 3 B 43 43 B R AT R B JE X T CB FIRB
T UG 11 3 B, 2 38 A T HL A 5 R [R] 3EURE A [ B A
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