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WE:BH ZIpernlekndhd 6 Mrseze—nl 2% 7% G4 A Waters Symmetry Gy #(250 mm X 4. 6 mm,5 pm),
AEANFAA TR - 0. 5% /kBEBR ik (A5 FE2E ML) iR 4 1.0 mL/ min, 40 % K % 285 nm( FIAREL ) 330 nm (9 #2855 F= 5 A W 85 ) .430 nm
(FHF XTERZ NETERL), HHFA 10 LA AR A ALY A0 EAAR EXF . XTEREF WETER
T A AR E R T IR ST R A M R A RETILE ER MR . EAAR AER EXE . XTEEFT RETE R R4
F 45 A 42 0.025 86 ~0. 142 8 nug.0. 275 2~ 2. 752 pg.0. 045 4 ~ 0. 454 pg.0. 178 8 ~ 1. 788 ng.0. 063 6 ~ 0. 636 pg.0. 057 2~0.572 pg
CE A ST RRSLEEX Z BIAF(R?=0.999 9,0 =6) ;4 B & A4 E I HXIELE R0 RSD 9T 3.0%(n=6);-F¥Hmitm
M5 A) 2 96. 85%,99. 54%,99. 75%,99. 34%,98. 65%,100. 44% ,RSD %53\ % 1. 38%,2. 32%,2. 82%,2. 56%,2. 91%,1. 46%(n=6) .
AT IE B F 451 4 0. 177 5,0.225 6,0. 711 2,0. 903 5,1. 033 6, & 40— M S ifik ey &2 2 S R B o anik i i E7 4k
AR AR 45 REA E AT, T A TR B AN FAH A P 6 AR A=,
R AN E A — M Rk SRR EEE; AR
Content Determination of Six Components in Bingchuan Dropping Pills by QAMS
HOU Lihui' ,WANG Le',ZHANG Yu',HAN Wenjing',LI Xuchen',SI Yunshan®,YU Xiuhua’
(1. Changchun University of Traditional Chinese Medicine ,Changchun,Jilin,China 130117; 2. Academy of Chinese Medicine of Jilin Province,

Changchun., Jilin,China. 130000; 3. Affiliated Hospital of Changchun University of Traditional Chinese Medicine ,Changchun., Jilin,China  130021)

Abstract: Objective To establish a quantitative analysis of multi — components with a single — marker (QAMS) method for the

simultaneous determination of six components in Bingchuan Dropping Pills. Methods The chromatographic column was the Waters
Symmetry C, column (250 mm X 4.6 mm,5 wm),the mobile phase was acetonitrile — 0.5% glacial acetic acid solution (gradient
elution) , the flow rate was 1.0 mL / min, the detection wavelengths were 285 nm (cinnamic acid) , 330 nm (ferulic acid,
ligustrolactone) and 430 nm (curcumin, demethoxy curcumin, bis — demethoxy curcumin) , and the injection volume was 10 wL.
With cinnamic acid as the internal reference, the relative correction factors (RCFs) of ferulic acid, ligustrolactone, curcumin,
demethoxy curcumin and bis — demethoxy curcumin were calculated,and the content determination was compared with that by the
external standard method. Results The linear ranges of ferulic acid, ligustrolactone, cinnamic acid, curcumin, demethoxy curcumin,

and bis — demethoxy curcumin were 0.025 86 — 0.142 8 pg,0.275 2 - 2.752 pg,0.045 4 — 0.454 pg,0.178 8 — 1.788 pg,
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0.063 6 - 0.636 ng,0.057 2 - 0.572 pg (R* = 0.999 9,n = 6) respectively. The RSDs of precision, stability and repeatability
tests were all lower than 3.0% (n = 6).The average recovery rates of the above six components were 96.85%,99.54%,99. 75%,
99.34%, 98.65%, 100. 44% with RSDs of 1.38%, 2.32%, 2.82%, 2.56%, 2.91%, 1.46% (n = 6) respectively. The relative
correction factors of the above five components were 0.177 5,0.225 6,0.711 2,0.903 5,1.033 6 respectively. The result of
content determination by the QAMS method for each component was similar to that of by the external standard method.

Conclusion This method is easy,accurate and repeatable,which can be used for the simultaneous determination of six components

in Bingchuan Dripping Pills.

Key words:Bingchuan Dripping Pills; QAMS; HPLC; content determination
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Tab.1 Gradient elution program of the mobile phase

HE R#AG) | ®R R$RA%G) | R R#AA%)
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JUES R B AR it e A3 ot 3 YR o 8 T 3k ) 8 B e ot
W
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1. Cinnamic acid 2. Ferulic acid 3. Ligustrolactone 4. Bis — demethoxy curcumin
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5. Demethoxy curcumin 6. Curcumin

A, — A, Mixed reference solution (285,330,430 nm) B, - B;. Test solution (285,330,430 nm) C, = C,. Negative reference solution (285,330,430 nm)

Fig.1 HPLC chromatograms

K2 AMXREELER(n=06)

Tab.2 Results of the linear relation test (n = 6)

HRA CIEp R AREA ()
RE S Y,=6092417.34X,+2809.79  0.9999 0.02586~0.1428
HANE Y,=2663747.02X,+411172.07  0.9999 0.2752~2.752
KA Y,=9392291.37X,-3461.64  0.9999 0.0454~0.454
ES %3 Y,=3085081.70 X, -33868.17  0.9999 0.1788~1.788
FFEXE Y, =10803683.29X,+58118.39 0.9999 0.063 6~0. 636

REFEHE V,=31918068.39 X,+130860.85 0.9999 0.0572~0.572

R W T AR A RSD 43 il R 2. 66%, 0.59%, 0. 65%,
1.69%,0. 87%,0. 73%(n = 6) , W HHKX AR IR T
BCE 24 h NEREE R AT
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Tab.3 RCFs of five components with cinnamic acid as the

internal reference

5 B RANE EhF ATEERE RETERL

1 0.1773 0.2256 0.7081  0.9002 1.0323
2 0.1778 0.2246 0.7285  0.9304 1.0504
3 0.1773 0.2314 0.7080  0.8987 1.0333
4 0.1769 0.2240 0.7088  0.8974 1.0300
5 0.1772 0.2240 0.7069  0.8969 1.0272
6 0.1787 0.2240 0.7068  0.8973 1.028 5
X 0.1775 0.2256 0.7112  0.9035 1.0336
RSD(%) 0.39 1.29 1.20 1.47 0.83

WondaSil Cg#F (250 mm X 4. 6 mm, 5 pm) B85 (C/ N
5020 - 39203.S/ N 1G3701 - 04, C / N 5020 — 39203 .
S/N 1F3701 - 06), %% (1. 0,1. 1,1.2 mL/ min) , f4i¥%
X % 5 (Shimadzu LC — 20AT %! , Shimadzu 2030plus
B HA @SSR 2. 10T, SEREIN G |, DL A R R I
FZ IR TR S AR B RCF A5 R WL 4.
2.6 SENELERIEE

43 SR FH AIMBR 5  QAMS 325 100 5 BT B R AR P

R4 AREBSEEME. &SR EITHE R IE R FR R0

Tab.4 Effects of different types of chromatographic columns,

chromatographic instruments and flow rates on the RCFs

Lrkh

Mg SANE

nEPERE £VE8E 04

EREAS C/N5020-39203,S/N1G3T01-04 14772 0.1742
C/N5020-39203,S/NIF3701- 06 1.4850 01696

giERLS

X

RSU%)
1.0mL/min
1. 1L/ min
1.2mL/ min
I

RS %)
Shimadzu LC
I

RS %)

- 20ATE
Shimadzu 2030plus &

L4811 0.1719
0.37 1.8

14850 0.1687
L4781 0.1781
L4759 0.1765
L4197 0.1744
0.3 2.8

1401 0.1755
14850 0.1696
14676 0.1726
168 24

0.0815
0.0840
0.0828
114

0.0840
0.0817
0.0812
0.0823
1.81

0.0858
0.0840
0.0849
1.50

0.0981 1.0014
0.091 1.0017
0.0971 1.0016
1.46 0.02

0.09%1 09927
0.094  0.9006
0.096  0.9589
0.0984 09707
2.00 1.%

0.0998 0.9950
0.091 0.9927
0.090  0.9938
2.67 0.16

2 5 I E &
#%

x5 IMREN—NZTESENELSE R (%)

Tab.5 Results of content determination by the external standard method and QAMS method (%)

fis ZEHE EHEER WP EHERN G,
JBE T 2 BT RIS B AT, R
RS A3 1) RCF AT 5 ASHF 58 v 48 57 1 QAMS 725 Y
HERR A PRI S .

I AL

- I 8% &AM By LENES ERE S w3 ES 3

—M Sk AMRE SRR SMEE SRR SMEE SRR SRR —lSaRE SR
1-1 0.075 1 0.0750 0.8207 0.7837 0.1465 0. 144 4 0.1450 0.1410 0.5022 0.490 1
1-2 0.0750 0.073 8 0.8195 0.8216 0.1462 0.1463 0.144 8 0.1453 0.5015 0.501 4
2-1 0.0727 0.0725 0.8432 0.8052 0.149 4 0.1473 0.1456 0.1417 0.5679 0.5542
2-2 0.0726 0.071 4 0.8420 0.844 1 0.1492 0.1493 0.1454 0.1459 0.567 1 0.5670
3-1 0.0730 0.0728 0.8245 0.787 4 0.1453 0.1432 0.1419 0.138 1 0.493 6 0.48138
3-2 0.0729 0.0717 0.823 4 0.8255 0.1451 0.1451 0.1417 0.1422 0.4929 0.4929
4-1 0.0703 0.0702 0.7820 0.746 8 0.1473 0.1452 0.1438 0.1398 0.5020 0.4899
4-2 0.0702 0.069 1 0.7809 0.7829 0.1471 0.1471 0.143 6 0.1440 0.5012 0.5012
5-1 0.069 1 0.0689 0.8080 0.7716 0.1521 0.1500 0.149 4 0.1453 0.5932 0.5790
5-2 0. 069 0 0.067 9 0. 806 8 0. 808 8 0.1519 0.1519 0.1492 0.1497 0.5924 0.5923
6-1 0.0709 0.0707 0.8119 0.775 4 0.1515 0.149 4 0.1499 0.1459 0.4437 0.4330
6-2 0.070 8 0.069 7 0.8108 0.8128 0.1513 0.1513 0.1497 0.1502 0.443 0 0.4430
7-1 0.0732 0.073 0 0.8371 0.799 4 0.1545 0.1524 0.153 4 0.1492 0.456 4 0.445 4
7-2 0.073 1 0.0719 0.8359 0.8380 0.1543 0.154 4 0.153 1 0.1537 0.4557 0.4557
8-1 0.0739 0.073 8 0.8430 0. 8050 0.1573 0.1550 0.1554 0.1511 0. 460 2 0.4492
8§-2 0.073 8 0.0727 0.8418 0.8439 0.1570 0.157 1 0.155 1 0.1557 0.459 6 0.4595
9-1 0.0733 0.073 1 0.8358 0.798 2 0.1527 0.1505 0.1519 0.1478 0.449 8 0.4390
9-2 0.0732 0.0720 0.8346 0.8367 0.1525 0.1525 0.1517 0.1522 0.4492 0.449 1
10-1 0.073 0 0.0728 0.8450 0.807 0 0.1533 0.1511 0.153 4 0.1492 0.4542 0.4433
10-2 0.072 8 0.0717 0.843 8 0.8459 0.153 1 0.153 1 0.1532 0.1537 0.453 6 0.4535
-1 0.0743 0.074 1 0.8509 0.8126 0.154 8 0.1527 0.1550 0.150 8 0.459 4 0.448 4
11-2 0.074 2 0.0730 0.849 7 0.8518 0.1546 0.154 6 0.1548 0.1553 0.458 8 0.458 7
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HgRS SMREM—NZITFESENEER (%)
Continued Tab.5 Results of content determination by the external standard method and QAMS method (%)

- ] 4.5 AN B PENES ERE S w3 ES 3

—M %k MRk SRk MRk SRk MRk g9k MR Bk SRR
12-1 0.074 1 0.0739 0.8515 0.813 1 0.1540 0.1518 0.1548 0.150 6 0.4580 0.4470
12-2 0.0739 0.0728 0.8502 0.8524 0.1538 0.1538 0.154 5 0.1551 0.4573 0.4573
13-1 0.0752 0.075 1 0.906 7 0.8658 0.1554 0.1532 0.1554 0.1512 0.4610 0.4500
13-2 0.075 1 0.0739 0.905 4 0.907 7 0.1552 0.1552 0.1552 0.1557 0. 460 4 0. 4603
14-1 0.0757 0.0755 0.8553 0.8168 0.1538 0.1517 0.1545 0.1503 0.4612 0.450 1
14-1 0.0756 0.074 4 0.854 1 0.8562 0.1536 0.1537 0.1543 0.1548 0.460 5 0.460 5
15-1 0.0728 0.0727 0.8243 0.7883 0.148 3 0. 146 4 0.1489 0.1450 0.599 5 0. 586 0
15-2 0.0729 0.0716 0.8255 0.826 4 0.148 5 0.148 3 0.149 1 0. 149 4 0. 600 4 0.599 5
16-1 0.0747 0.0747 0.8370 0.8005 0.1513 0. 149 4 0.1519 0.1479 0.6151 0. 6012
16-2 0.0748 0.073 5 0.8382 0.8391 0.1516 0.1514 0.1521 0.1524 0.6160 0.6150
17-1 0.0729 0.0728 0.8377 0.801 1 0.1398 0.1380 0.1370 0.1335 0.4400 0.4301
17-2 0.0730 0.0717 0.8389 0.8398 0.1400 0.1398 0.1372 0.1375 0.4406 0.4400
18-1 0.074 6 0.074 5 0.8458 0.808 8 0.1539 0.1519 0.1551 0.1511 0.6217 0.6077
18-2 0.0747 0.073 4 0.8470 0.8479 0.154 1 0.1539 0.1553 0.1556 0.6226 0.6217
19-1 0.0721 0.0721 0.8255 0.789 5 0.1490 0.1471 0.149 5 0.1456 0.4453 0.4352
19-2 0.0722 0.0710 0.8267 0.8276 0.1492 0.1490 0.1497 0.1500 0.4459 0.4452
20-1 0.0720 0.0719 0.8810 0.8426 0.149 1 0.1472 0.1501 0.146 2 0.4439 0.4339
20-2 0.0721 0.0709 0.8823 0.8833 0.1493 0.149 1 0.1503 0.150 6 0.444 6 0.4439
X 0.0731 0.0725 0.838 1 0.8203 0.1509 0.1499 0.1500 0.1483 0.496 3 0.4903
3 it S TP 30 5 KB AL 0 6 A3 0 5 i
3.1 SENEFREERE S 3k

d2h R R R AL 2 R A B A B kR g (1 B8R, 5 B8 & HPRAHSOFLRRET]

) BT 2 o 224 A Jo i 4 1 Oy 1 BB AR A M PE AN Hh 2 K
LA 390 100 Joi 2, (LA X R ot R SR ARG T ol A e A5 i
QAMS 32 1 [m] Fsf 00 2 v 25 R FLAil ) v T 5 221 e oy, R
T 1S AR X R B A5 B0 (A A543, i mT [ B
FEZA I BRAE A TR PREE L 5381, QA-
MS 12 B AE T [R) 282U o3 v 245 9 o s 42 o1, e T
S8 IR WSO I 14 A [) 288 280 43 v 24 7 o e ol 2
245 22 14y o PP AR X Y R R T T o BOAR T 9 e R
QAMS 32 2 vk 3 AL H 6 A~ 10 1 75 1
3.2 Rl KIERE

VP ERIR EEAS N AR R AR R
XA 228 210 H BV, T 200 ~ 800 nm I K T 1Y
PTG , A 13 53 I FEAS TR A A A e R
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