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T E B I RN TR T ANV R E AN IR E T A B BT R T AANE IR & ATAME IR T R AME TR
ZAFMAEN G R, Hik kA GRRMEE R, ik A Kinetex-Cis, AN A8 A T EE-0.1% L8 ik (B E2ML) , ik 4 1.0
mL/min, %58 K A 248 nm, A£B 4 30 °C,#AFF A 20 pL, &R AMTIEFE FANE AR & T A A BS AT K L Z T AANE R
L HANE B S B ANE g = ST BRI B R R TS R 48 4 1.012~101.2 pg/mL(#=0.999 9) ,1.007~100.7 pg/mL (r=
0.999 7) ,1.010~101.0 pg/mL (»=0.999 9) . 1.021~102.1 ug/mL (»=0.999 9) . 1.002~100.2 pg/mL (»=0.999 6) . 1.008 ~100.8
pg/mL (r=0.999 9) .1.025~102.5 ug/mL (r=0.999 8) ; & & &% 4 0.15.0.15.0.30,0.30,0.15,0.30.,0.30 pg/mL, #3] FE 5 %
0.05,0.05,0.10,0.10,0.05,0.10,0.10 png/mL; 4% 5 B &€ 14 & B MK 3 49 RSD<2.0% ; An A w6 % 5 H1 A 95.3% ~99.6%
(RSD=1.9% ,n=6).96.1% ~99.3% (RSD=1.2% ,n=6) .95.2% ~98.4% (RSD=1.4% ,n=6) .95.4% ~99.2% (RSD=1.5% ,n=
6).96.1%~99.3% (RSD=1.5% ,n=6) ,95.6% ~98.9% (RSD=1.4% ,n=06) .95.2% ~99.6% (RSD=1.6% ,n="6) . %it. % F %
AR A RAEHER T HBIAT T RS F W R aTRE .
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Simultaneous Determination of 7 Kinds of Components in Qing’e Pills by HPLC

WANG Xiangfeng', HUANG Xiaowei', LIU Mingxia’, ZHU Yugqing®(1.Tancheng County First People’s Hospital,
Shandong Linyi 276100, China; 2.Shandong Luoxin Pharmaceutical Group Co., Ltd.,\Shandong Linyi 276017,
China)

ABSTRACT OBIJECTIVE: To develop a method for simultaneous detgrmination of psoralen, isopsoralen, bergapten, imperato-
rin, trimethylpsorale, neobavaisoflavone and bavachin in Qing’ ¢ pills. METHODS: HPLC method was adopted. The separation
was performed on Kinetex-Cis column with_mobile-phase consisted of methanol-0.1% glacial acetic (gradient elution) at the flow
rate of 1.0 mL/min. The detection wavelength was sét at 248 nm. The column temperature was 30 “C. The sample size was 20 pL.
RESULTS: The linear ranges were 1,012-101.2 pg/mL for psoralen (»=0.999 9),1.007-100.7 pg/mL for isopsoralen (»=0.999 7),
1.010-101.0 pg/mlIfor bergapten (r=0.999 9), 1.021-102.1 pg/mL for imperatorin (»=0.999 9), 1.002-100.2 pg/mL for trimethyl-
psoralen(750.999,6) ,"1.008-100.8 pug/mL for neobavaisoflavone (#»=0.999 9), 1.025-102.5 ug/mL for bavachin (»=0.999 8) ,re-
spectively:The limits of quantitation were 0.15, 0.15, 0.30, 0.30, 0.15, 0.30, 0.30 pg/mL, and the limits of detection were 0.05,
0.05, 0.10, 0.10, 0.05, 0.10, 0.10 pg/mL, respectively. RSDs of precision, stability and reproducibility tests were lower than
2.0% . The recoveries were 95.3% -99.6% (RSD=1.9% ,n=6), 96.1%-99.3% (RSD=1.2% ,n=6), 95.2% -98.4% (RSD=
1.4% ,n=6), 95.4%-99.2% (RSD=1.5% ,n=6), 96.1%-99.3% (RSD=1.5% ,n=6) , 95.6%-98.9% (RSD=1.4% ,n="6),
95.2%-99.6% (RSD=1.6% ,n="6), respectively. CONCLUSIONS: The method is simple and accurate, can be used for simultane-
ous determination of 7 kinds of components in Qing’e pills.

KEYWORDS HPLC; Qing’ e pills; Content; Psoralen; Isopsoralen; Bergapten; Imperatorin; Trimethylpsorale; Neobavaisofla-
vone; Bavachin
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1.1 &8

1260 7 HPLC 1% , £ #§ G1329B H zh ik #f %% .
G1315D W AE SR I &% . GL311C MU o B P 4E
G1316A HEIR AR . 1260 (435 T4 vl (3£ [ Agilent 23 7] ) 5
XP205 B+ J7 43 2 — W, F 434 R (Fii -1 Mettler-Toledo
7y ) ) s Milli-Q B 4l £k 7K A% (3£ [& Millipore 23 F] ) 5 D101
AL AR i (Vg EE R 22 2 A FRA FDD o
1.2 ZymE5idH

AL (R B [ 25 B BR SR A Al L i 5
160301160302 ,160303, KiLA% : 9 g/HL) 5 #hE g ) R b
(#£45: 110739-201617, 4l : 99.7% ) 57 #bH g 2% il
b (#6452 110738-201614, 4 )% : 99.9% ) A3h F-H PR HEXT
BE G (652 520036-201401, 40 )% : 99.2% ) W5 2 %)
HEL (15 £ 110826-201616, 405 : 99.6 % ) ¥t [ 1
i 24 A R IF ST B 5 — FR S AD B i 20 AL (AR s AR AR
Tolb Rkttt 5 : TYTUL-JF, 405 . 98.0% ) 5 #r kb

& S E R T R (HE5 £ 150528, 413 : 98.0% ) AME g —

ST B S (LS. 150415, 4l . 98.0% ) ¥ [ b 5T
AN BB A W H AR T B 5 H B ik 2l , 2R i 2
afi, AR b ali, KR alifboK .
2 AEEHER
2.1 fiELEH

1% 41« Kinetex-Cis (250 mmx4.6 mm, 5 pm) ; ¥ 81
A HEE(A)-0.1% LRI (B) , 6 BE VR (U B AR 1y L
1) ;i : 1.0 mL/min; A0 K : 248 nm; AR : 30 °C;
PERERE 20 pL.

x1 HERBRER

Tab 1 Gradient elution procedure

], min A, % B,%
0 50 50
10 55 45
13 70 30
16 80 20
25 85 15
30 100 0
40 100 0
45 50 50
50 50 50

22 BRAEE

2.2.1 TRAXTRESVSI BRI RS ) B S A s RS
FRROE , B T Rl— 50 mL &, IH EE-0.1% LRI
(121, VIV I 2s 350 b B e % 4B s
F B FRT B RETEH R AN AR R B A E IR
ST I R A R A T 8 4303 Sk 1.012,1.007
1.010,1.021,1.002,1.008,1.025 mg/mL F4 IR &% B A I
W o BRI TR AT BRI 2 1 mL, BT 10 mL 0l
WM EE-0.1% CIRIE (L2 1, VIV) EZS , F25), RifE
2.2.2 MU BORE ST &, BRI RS FRELZ 4.0
g, B T 250 mL & ISR, i H B 50 mL, fin 4 el 1
h, JEat, SRR ZE T, AR /K 10 mL (%5 f# , if 3 D101
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T AL R B S (A2 1.7 em, A 15 em) |,
30% L BEVS WL 70 mL eI, % R Ve, P 2 Bk
o, WS BRI, 25T, BRI I BE-0.1 % PRI W
(1:1, /)50 mL {7, gl , BUELug i, Bp1s.
223 AHXTHER B EE-01%REW(L:1,
VIV)IE N 7S U RV T
2.3 RASZEAMRKE

KA 2,27 T YR A% BE S T A S R TR
2 ARG i, #5217 I0 R gk SR ERE I | SR
s TR 1. IR RTAL TR ISR T 5
PIRETR B IR 38, A0 B B > 1.5 PSR LIAME IR &
W 7 000, fEEEIHE] A 7.2 min o 45 5RFEHT, HoAd
XFI R TE TR

300 300

200 200
jas}

100 E 100

mAU

0 0+
0 510 1520 2530 3540 4550 0 510 1520 2530 3540 45 50
f,min f,min
A B

300

05 10 1520 2530 35 40 45 50
f,min
C

A IR HE G BARA XS B CAIRCD s LAMT IR 2 2 A IR 3R 5 3.0
TAT VR 4. BRHTHI R 3 5. = LA IR 28 5 60T #b 7 15 S el 5 74
Jlg A

A. blank control; B.mixed control; C. test sample; 1. psoralen; 2. isopso-
ralen; 3.bergapten; 4. imperatorin ; 5. trimethylpsorale; 6. neobavaisofla-

vone; 7. bavachin
Bl sSaREREE
Fig1 HPLC chromatograms

24 ZUXRER

A3 BN B B 2.2, 17 T IR A BRI A 0.1
0.2.0.5.1.2.5.10 mL, 43 %] & F 100 mL & 4, fin i
1-0.1% Z R (1: 1, VIV) B2 5857, B8 2R &
X BT . B3R R AR X I G o, 2.1
N A5 AR S 0 SR T AR . AR 0 o i
W BE (x, png/mL) R ARBR TR () R AL R A T4 1
WH R S mE R LR 2,
2.5 EEMR(LOQ)SH#MR(LOD)%E

HC2.2.17 50N IRA X B A RO o, A LU RE , 4%
“2.17 I A S A SRR A 6 UK, TSR A . Y
fEWELE R 10 1), 75 LOQ; {5 M LA 3: 11,45 LOD,
RN 3,
2.6 BEELRE
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F2 EAFREZMEEE

Tab 2 Regression equations and linear ranges

R O]y r LA, pg/mL
e y=1448v+1.54 09999 1.012~101.2
SAEIEE y=15.54r+126 09997 1.007~100.7
RS y=1136x+0.95 09999 1.010~101.0
WG y=57304110 09999 1.021~102.1
BUIP: TN E y=94T+2.11 0999 6 1.002~100.2
AT T y=3320H0.14 09999 1.008~100.8
WIS y=4420+076 09998 1.025~1025

%3 LOQL5LODELR (pg/mL)
Tab 3 Results of LOD and LOQ(pg/mL)

R L0Q LoD
Wl 0.5 0.5
SAEIeE 0.15 0.05
BB 030 0.10
I 030 0.10
—“WHEAERE 0.15 0.05
AT T 030 0.10
IR S 030 0.10

TR (g% A SE RN A2 6 YK, 0 SR AL, 4559, #h
BHEER RAME AR R TN ER RCETEA &R SRR
R BN IR S BT b R 0 T AR
RSD 43 %] 4 0.35% . 0.38% . 0.22% . 0.56% . 0.18% .
0.47% .0.55% (n="6) , KHULAAGH B RAT
2.7 REMIKE

B2.2.27 W0 A M (552 160301 ) i 45, 47
BT 20 FCE 0.2.4.8.12.24 hisf2.1 73 F (3% 5%
PEIEREIE Il s i A . 2558 AhEIE R Crah B 5
2 TR BT R RN R R TR AR
ST AR e YRR g TR AR 1) RSD 23314 0.74 %
0.8294\0162% 0.75% .0.84% .0.62% .0.85% (n=6) , %
WAt it AR E 2 T T i 24 h NBRUE ME R 4T
2.8 EBEEMHILRE

IR & (4L : 160301 ) 3 &, 8¢ “2.2.27 31 J7 32
B SR L AL 6 0y, FR 2.1 I T (3 S HERE I AE
OSRGOS S 8, R AT IR S
FEFR hTNIVER AT R =W AR IR R B ar
Ji S BT DR RiE SR 1 P 4 3 R 0.811
0.746.0.647.0.650.,0.774 ,0.226 ,0.368 mg/g; RSD 43 7|
}1.55% .1.21% .1.76% .1.65% .1.38% .1.52% .1.05%
(n=6) , KA EELE MR
2.9 AR RIRL

e 2 PRI [R] —HE 0 5 et AR (451 160301) 24
2.0 g, 364y, %8 T 250 mL R B H , 20 SIS S A
— ST R 80 % BE #2227 IR vk A At
IR, P 2.1 BT S A R HERE I A , 1O SR T
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FROIF TR s, 25 2R Wk 4.
T4 MEFERKRIRELE R (n=06)
Tab 4 Results of recovery tests(n==6)
oy Hjﬁ ’rfu”uﬁ IAR,  WIHE, RN CFSIER RSD,
®,g  d,mg mg mg 2% e, % %
W% 251113 1702 3415 994 973 19
2036 1665 1702 3287 953
20461 1659 1702 3355 996
21633 174 1702 339 967
NS 17602 1702 338 954
20863 1692 1702 332 915
i 2151 1585 157 3102 993 983 12
2036 152 157 3045 %91
20461 1526 157 3007 983
20633 1614 1527 315 990
NS5 121 1527 3089 9%l
2083 1556 1527 3081 979
R Rl 2251 1375 1365 2684 959 9.6 14
2036 1329 1365 268 952
20461 134 1365 264 960
20633 1400 1365 2741 982
25 1406 1365 2749 984
20863 1350 1365 2657 958
e 20051 1381 1353 2684 963 973 15
2036 1335 135 2677 92
20461 133 1353 2664 7 08l6
21633 1406 1353|2697 . 954
N5 14y (1353 N anP o %67
20803 1356 ) W3 26 913
SHEREERD Qs M 10 37T 963 975 L5
2036 1589 1591 3162 989
20461 1584 1591 3148 983
20633 L6 191 324 993
20725 1682 1591 3213 962
20863 1615 1591 3144 96l
TABTEREE 21251 0480 0476 0951 989 96.9 14
2036 0464 0476 0932 983
20461 0462 0476 0919 960
21633 0489 0476 094 956
215 0491 0476 0948 960
20863 0472 0476 0932 966
AR 21251 078 0778 152 990 978 16
2036 0756 0778 1497 952
20461 075 078 1513 977
21633 079 0778 1559 98l
N5 079 0778 1S %96
20863 0768 0778 153 970

210 HmEENE

B3 HERR B A B, $422.2.27 TR 5 el 45 s
VSR, A 2.1 N 3 S5 AR AR 5 1 S e TR
THERE S B, 2R LR 5,
3 itig
3.1 HmERAENMRS

A R T D101 BRI BT AE XA it 204 T 8 4
AEFR, D101 BY AL IR BEARS I AT X5 b B i o ) 1k g 78 17
R ISFNE 2 B o3 A B W B e 7, R 30 9% LU
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#5 HREENESER(n=3,mglg)

Tab 5 Results of contents determination of samples
(n=3,mg/g)

B M R BT Bu SWER ERER RERC

" [ SE S A HlER REE AW

160301 0.811 0.746 0.647 0.650 0.774 0226 0.368

160302 0.823 0.741 0.639 0.651 0.753 0248 0.345

160303 0.807 0.735 0.634 0.632 0.728 0233 0318

VS VRGHEA T IR , AT IR P P A ik i B o3 5 B 5 4R
J& R CEEHA TV, W BRI, 64 T e 4 s 2
A B TR TSR FIHERR HAR B B T . HeAh X
an T AR IO B TR R R R L PR R R
3.2 MINEMER

AR 5 5 T W EE-OK L H EE-0.1% S TR W H
F-0. 1 9% B BRI WAE Ry I8 SRR B A 566 188 1 18 1 €2 151
o BER R BE-ZKAE Ry it S AR TR0 BE R0, (00
UEEHi R R M, L3 B BN s LAHTEE-0.1 % W R V75 VK
VER A SAH A TR BE VR, BRETEH R . = A ME IR R
AN B S R R R SR TR A o B A 2
DI EE-0.1 % £ BV AR Ry Ik S RE R4 5466 BE e 8, A5 DU
A RERT s . T, BB EE-0.1% SRR N
ARG S
3.3 HMFKHER

SEH R A ES RS IR 7E 190~400 nm 51
FEI N HEA T4, A BRI 8531 248 nm K b8 HAF4E
SER P 8 FNIR AL, DR IE E 426 248 nm (A i DI
34 HERNH

2015 4 higd il 20l ) €3O HUE 4 iR 2R S kb
B NEES B B A3 1 e AN T 1.2 mg/g, (H A FIL
AR i AR e 25 R AN IR R S R
#I B i 25 R A3 1 B i B BB AT A b [ 24 ) Y R
FE o IR 3HERE ST S A, e IR TR 2 )4
) e A — 0, BEBH Ak i AR 7= T2 R itk =z
R i 9 22 S A8/

ZE Pk ARy AR 25 SR 35 R oL
7R P T S A
S 0k
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