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W E B IR MM A TR S TR B8 B R EF ATk, ik RA SR e
%, @34 A Agilent Eclipse XDB-Cs, iR 3148 4 0.5% #h84 (hn = T hifl pH £ 3.0)- ¥ B (6 261 ) , ik 2 1.0 ml/min, 22 %
30 °C, ¥l 5% ¥ 2 3 A 230 nm (% 25 F A= 2 8 BEBR) (324 nm (SRR BR fo T 2L8R ) A2 278 nm (S 53 ) , 8t AE &4 5 ul, LR %R
BR R B T ALER | AR ) BE AR AR o XA BT B R B & TE B & A A 1.884~30.144,0.392~6.272,0.102~1.632,1.326~
21.216,1.95~31.2 pg/ml(+=0.999 9.0.999 7.0.999 7.0.999 8.0.999 9) ; 4% 5 J& A& Z M F F X b9 RSD<2% ; Ak =K % 4o
H 4 99.58% ~102.47% (RSD=0.93% ,n=9) .99.21% ~102.18% (RSD=0.90% ,n=9) .98.28% ~101.23% (RSD=0.86% , n=
9).99.66% ~101.84% (RSD=0.82% ,n=9) .99.18% ~101.05% (RSD=0.62% ,n=9) ., %t %% FE T & VB ek, T
T &M AP R G B FTALER | B R AR R A g R e g

KR HRORA Gk AN SRR B BERR R B TR ) 2 A e

Simultaneous Determination of 5 Components in Lianqiao Baidu Pill by HPLC
XI Yang"*, ZHANG Xijie', LIU Xiaohong' (1.Dept. of Pharmacy, Tangshan Gongren Hospital, Hebei Tangshan
063000, China;2.Dept. of Pharmacy, the Eighth Hospital of Tangshan, Hebei Tangshan 063000, China)

ABSTRACT OBJECTIVE:To establish a method for the simultaneous determination of chlorogenic acid, paeconiflorin, ferulic ac-
id, berberine hydrochloride and baicalin in Liangiao baidu pill. METHODS: HPLC was performed on the column of Agilent Eclipse
XDB-Cs with mobile phase of 0.5% phosphoric acid (triethylamine adjusted to pH 3.0)-methanol ( gradient elution) at a flow rate
of 1.0 ml/min, the column temperature was 30 °C, the detection wavelength was 230 nm (for paeoniflorin and berberine hydrochlo-
ride), 324 nm (for chlorogenic acid and ferulic acid) and 278 nm (for baicalin), and the injection volume was 5 pl. RESULTS:
The linear range was 1.884-30.144 pg/ml for chlorogenic acid (#=0.999 9) , 0.392-6.272 pg/ml for paeoniflorin (»=0.999 7) ,
0.102-1.632 pg/ml for ferulic acid (»=0.999 7),1.326-21.216 pg/ml for berberine hydrochloride (»=0.999 8) and 1.95-31.2 pg/ml
for baicalin (#=0.999 9), respectively; RSDs of precision, stability and reproducibility tests were lower than 2.0% ; recoveries
were 99.58% -102.47% (RSD=0.93% ,n=9), 99.21%-102.18% (RSD=0.90% ,n=9) ,98.28%-101.23% (RSD=0.86% ,n=9) ,
99.66%-101.84% (RSD=0.82% ,n=9) and 99.18%-101.05% (RSD=0.62% ,n=9). CONCLUSIONS : The method is accurate, re-
liable, simple and fast, and can be used for the simultaneous determination of chlorogenic acid, paeoniflorin, ferulic acid, berber-
ine hydrochloride and baicalin Liangiao baidu pill.

KEYWORDS HPLC; Liangiao baidu pill; Chlorogenic acid; Berberine hydrochloride; Baicalin; Ferulic acid; Paeoniflorin; Con-
tent determination
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1200 BV HPLC {Y , B4% G1311A BIPUITEE . G1322A H i<,
HL.G1316A BIAETRAR \G1329A KU [ ZhibRERS .G1315D 1 4
SR £  HPrev.B.0302 Ak TAE U, (£ [H Agilent 24 1] ) 5
4i i 7 1810D FE IR 4li K AL (g B ¥ Bl 2 AU AR A BRA ) 5
ELITE-TEST % B 25 $il1 8 Z8 (R & AR A 45 43 Br A a8 A 7l ) 5
XW-80A FUIRHER A (I ERRZAUAR)) s CP225D Al
TR (5[5 Sartorius 23 F] ) 3 FS-150N B S Ab F 28 ( |
TR MR AR BR A ], B8 .80 WL A% . 20 kHz) .

1.2 @5
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MR AL (bt [l il 25 B2 |, #iE5-: 13082583
12380532, 13052465, HLA% : 6 /4% ; T MR 20\ A RS
F) L5 120101 ,121005, 121011, BiHE : 6 g/4%) 5 &3 J5L AR X B
ml (45 :110753-201314, 461 : 96.6 % ) AT 241X JE & (L5
110736-200610, 45 & : 100% ) . Pl 34 R X B8 &% (it 5 .
0773-9910, 4 & : 100% ) . £k B2 /) BE % B (HE 5 .
110713-200208, 4l & : 98.1% ) . & & 1F % Bg 5 (4t 5 .
110715-200514, 4l - 100% ) #4104 F Fp [ £ 5 25 S A 2 W 9%
B 5 HH Bkt i 4l , IR Sl B4, K AR 4tIK
2 HES5ER
2.1 BiEEH

{4, % #F . Agilent Eclipse XDB Cys (150 mm x 4.6 mm, 5
um) ; FEMAH : 0.5% MR (il = 2 98 pH £ 3.0, A) - EE(B)
TR REVERE (PERRR 3 L35 1) 5 383 : 1.0 ml/min; M98 : 30 °C ;44
WP K 2 230 nm (AT 24517 FIER R /INEEGK ) L 324 nm (43 )5 2 A1 BT
R )M 278 nm G B ) s EFE & 25 pls

R1 HBREXRER

Tab 1 Gradient elution program

i), min A% B, %
0~8 80 20
8~20 8070 2030
20~28 7062 3038
28~41 62 38
41~45 6280 20-38

2.2 BEEEIE
221 RAXMIRGIE KR PRI R R X IR 5 9.42 mg AT
25T B, 1.90 mg | BT 2R AR XS A 5 5.10 mg iR /N BERS X B
Wb 6.63 mg  H AR IR 5 9.75 mg, 43 BB T 50 ml B,
FH i R 25, )R B — S PR 8 908 PR 23 W o 2
iR %ok BRI 49 1 ml, 5T 10 mil S0P, I o 25, Rl A
1 ml FBTELIR 10.2 png BIXTHERL IV 25700 T o IR 2 e ik
P — S HE A A5 T (BT R o) BRI 4560 T ) 452 ml, B[R]
— 10 ml i, 0 F B E 2, SRR 1 ml 7 4% AR 37.68 pg .
AT 7.84 pg BTELER 2.04 pg  ERFR/NEERN 26.52 pg | # 5T
39.00 pg FTRA 0T IR SRV T
2.2.2 (HASER  BURSAIR 1 g KRR E , BT 50 ml i
SR I A, S AR 30 min, U B, NP ELES,
PEA], 11 0.45 wm SRALUEIE G, ISR IE T, B4
2.2.3  BAMEXT AR He PRGN R ILAL T L R £ 1
il 5 B A ARAE RAT 4IT CEGE AR RS A B R S
F62.2.27 50 77 i 4 [PV 0 MR, BIAS .
23 TREMEE

A3 PR B 2.2 7 T TR A X B AR A TR B
P R AS 5 pl, F 2.1 TR a1 A& R R 2 L e Skt
TR L, g5 R A T S TR A BE A TR
AFRE 114 £ 7 B [0 A A A ) A R A0, I IS kR ¥ 33 v
KR AR TR A W S0, TRAS Xt B S VA0 A5 A 21 0
FEYI>1.5; 5 R ATZHT  BTERIR (EhBR/ NEETRURN B 251 A
BRI [A] 43 51 24 9 7.124 . 15.032,19.774,30.017 . 40.285 min; B!
PSRBT 4 8005 H.Z% Slext F W o3k , Fei Ak Jr p L
ARSI 5 A4 A A e A
24 ZHEXRER

A2 I 2.2, 17 00T 1) 45 B — o HE S I 5 08 (BT 318
SRR S48 1)0.5.1.2.4.8 ml, 20 BIE T 10 ml b,
FHEERE 2%, B2 40, il LR A XS BE SR . #2°2.17 00 | (a3 25
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Fig1 HPLC chromatograms

A.mixed reference substance; B.test samples; C.negative reference sub-
stance; l.chlorogenic acid; 2.paconiflorin; 3.ferulic acid; 4.berberine hy-
drochloride; 5.baicalin
PEREINE 10 SRR AR o DU B (x, pg/ml) Ry R A b W4T
F(p) YN AR AR E AT 2 Pk 11 9, 45 236 R 2 109 [l 05 5 R y=
12.401x — 8.417 4 (r=0.999 9) \ A7 245 1 19 [0l 19 75 72 oy y=
8.26x—2.783 3(r=0.999 7) FUELER A [ 4 )5 TN »y=21.007x —
2.635 4(r=0.999 7) £k W/ INEERK () 01 77 F2 R y=12.593x—
16.617(r=0.999 8) B A TFAYEIH Iy FE N y="6.452 9x+0.2 (r=
0.999 9), ZEHRY],LRIEIR AT H PUBLIR (ERIR /N BER |, 5
RO R i v £ S P 43 314 1.884~30,144,0.392~
6.272.0.102~1.632,1.326~21.216 ,1.95~31.2 pg/ml,
25 KMRFIEZRER

B“2.2.17 T MRS X B, A B AP MR 4217 30
S SR SRR E 6 UK, ISR T, Y EMELE A 311
I, A IR (LOD) 5 245 ML 4y 10 1B, 73 E 7 FR(LOQ) , 45
R,

F2 KWARFMESRVELSR (n=3)
Tab 2 Determination results of detection limit and quantita-
tion limit(n=3)

R LOD,ng L0Qng
SRR 0325 1.2
AjZTE 1.074 1.526
g i 0375 0481
RN 0.584 1,009
HAF 0553 0.897

2.6 TEEZERE

BC“2.2.17 T R YRA K BRI OE &, #0217 ik Ak
PR UERE 6 UK, TESRIEII AR . 4501, SRR AT 2451 | PT 2R |
R R /1N BE B R0 5 T U4 18 AL RSD 4331 R 0.99% L 1.05%
1.12% 0.52%F10.61% (n=6) , Bk 55 5 AT
2.7 BEMLK

T[] — bt A o v (L5 + 13082583 )3 &, 2 S T 0.
2.4.8.12.24 h B $“2.17 00T A0 3% S5 A B RR DU 5, 12 53 04 T
I gL SRIFR ATZGH  BTAIRR | S R /N B AN B 5 I T
FHAYRSD 435124 0.76% . 1.17% .0.98% .0.66% F110.49% (n=
5) , FEIAHL SR T 24 h NARE TR R4
2.8 EEMHRE

B — AR b (AL 2 13082583 )il &, L 6 11, $42.2.27 10
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Ty AR AT, T 2. IR (AR E L i
SRV BT AR S Or i, 250 GIRMR AT 2T B |
R TR /)N BE AN BB 1 25 5% 5 43 ) Dl 2.168 0,0.524 9
0.154 6.,2.089 9.2.157 6 mg/g, H:RSD 434l 4 0.57% . 1.13% .
1.09% .0.69% .0.71% (n=06) , RWIA Iy LB MR IT .
2.9 InEEEERIKLE

i BRI 260 2 £ ) ] — A i (JiE: 13082583) 3 i,
L9y, 45 30—, RS BN s v AR R B0 B
R 2.2, 27 UR Jr i A A A, P 2.1 U
SRR DN E R R i, 25 SR L3R 3,

3 MEEEIKERIREE LR (h=9)
Tab 3 Result of recovery test(n=9)

] BEE RRE AR, W, MEERR CEYIERE RD,
198 g i, mg mg mg %% X %
Bl 1.0300 22330 23660 45890 99.58 100.54 0.93

10290 22309 23660 46340 |
10080 21854 23660 45580 100.28
10068 21827 21840 43810 1
10095 21886 21840 43790 1
10200 22114 21840 43890 99.71
10057 21804 2.0020 41890 100.33
10230 22179 20020 42190 99.96

10044 21775 20020 42290 102.47

BEi 10300 05407 05700 11130 100.41 100.50 090
10290 05401 0.5700 L1150 100.85
10080 05291 0.5700 1.106 0 101.21

10068 05285 05320 10590 99.72
10095 05299 05320 10670 10096
10200 05354 05320 10790 10218
10057 05279 04940 10180 9921
10230 05370 04940 L0310 100.00
10044 05272 04%40 10210 99.96
W 10300 01592 01836 03430 10011 10001 086
10290 01590 01836 03420 99.65
10080 00558 0836 03410 10087
10068 01556 01632 03160 98.28
10095 01560 01632 03200 10047
10200 01577 01632 03200 99.48
10057 01554 01428 03000 10123
10230 01581 01428 03010 100.06
10044 01552 01428 02980 99.97
N 10300 21526 24700 46180 99.81 10065 082
10290 21505 24700 46120 99.66
10080 21066 24700 4620 1
10068 21041 22100 43530 1
10095 21098 22100 43260 10028
|
|

ﬁl{

=

10200 21317 22100 43530
10057 21018 19500 40750
10230 21380 19500 40860 99.90
10044 20991 19500 40670 10092
BT 10300 22224 23400 45870 10105 10000 062
10290 22202 23400 453410 9.18
10080 21749 23400 45120 99.88
10068 21723 21450 43360 10087
10095 21781 21450 43160 99.67
10200 22008 21450 43330 99.40
10057 21699 19500 41200 100.00
10230 22073 19500 41560 99.93
10044 21671 19500 41170 99.99

2.10 HREENE
PRI 3 HEFE S A5 &, $222.2.27 TR 7 P 1l 45 k4l v
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W 452,17 WUR @RGSR AR E  iIC SRR SR T
RER SR AR IR 4.
®4 HERAEMNESER(n=3)
Tab 4 Results of contents determination of samples(n=3)

N i mg/g
T% WS “erm G WAm BRIRR BGR
A3l e 13082583 2.1680 0.5249 0.154 6 20809 21576
12380532 22090 06950 0.1569 2000 22034
13052465 22600 05873 01708 21000 21958
HREES 120101 10135 03913 0.048 1 10628 28135
121005 11540 04410 00506 10719 28451

121011 1.069 0 04050 0.0577 1.063 3 28232

3 itig
3.1 iE AL
EF 2.2, 17T P — X BRI 49 40 B AE 200~400
nm 4 BN PR T, 25 RAR IR R LE 324 nm KA F K
MR A5 25T 4 230 nm K A AG B R s, Bl BB AE 320
nm AN SRR, R R/ NEERRAE 235,265,345 nm K
ANFEAT e R #E AT AE 278 L 316 nm AR AT e K
WU AR UE A HE B A O B R IR T B
ZATIFEAE 278 nm P AL H451F , 230 nm 17 K< AR AT
24 R ER R /N BEAK , 324 nm P K Ab 4G I 2 I R R BT B ER
g5, 3 I R ARG, 34 RE A 2 A Ay i W e, LA
32 REGAFIRIERE
EHB BT HEE . 70% F B .50% P B LW . 70% 4
B 50 % £ BEAE A A4 B IR S E A P 3R 25 SR R, H
BT S IO SRR L O BEAIG ; AR 3 8 S A RIS LT
70% TR L i AR BOR ey, RO IR ¥ 709% 1R
PR
3.3 {REUTAFNIRERT B AYIE TR
H 70% £ BT AR T 40 ) 75 £ BORT O 44 [l 3 $2
30 mino S5, FHMF [l 0 B ER A BE & BE A 21 A K BT g L i
7 R U Tk ) RV A e B R ) [, A R A e A
RO o RHRFIAR 543 A0 E in i Bl $2 5 20 , 30,40 min
JE MU AL A , 25 5 S, I R ER 06 i BRUBOK: , 4k S i
AF I, 60 min Al AR A , a4 60 min A A HEEUA ] .
34 HEIK
WA R A& BN AL 5 R R4 i S YR TR, H
ZRNEER B — ) FAFHIL S Z A i &t 22 5AR . db st
R 2 B vl A 7= 34 S AL e U B I o
fIGF T MR ZE 20 B0 BR S wl B 7= i, Al & 87
Tl ML A B /7=, X AT RE R R =2 M4
PR A AR N R AN TR A o
ZE LA, AR T 1 oA o] B SRR R Dk, o] T
W B ALH SRR ATZ5HE P BRR SRR/ N B A A
RIS
5% 3CHk
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W OE R EIRNNEREAECHRPET AR RRLTF TN k. Tk RASARMEHE £, &4 A Agilent
ODS, i A8 4 THE-K B ESAL) , iRik 4 1 mU/min, 405 K % 210 nm, 2R A 30 C,#HZFAH5ul. &R FTHEFFREL
Fem AT LM E A 4 0.71~3.55(,=0.999 7) .1.62~8.10 ng(r=0.999 8) ; 44 %5 B A& € M & LM XI 49 RSD<3%;
Jn A SR F X I A A 100.8% ~104.9% (RSD=1.7% ,n=6) .96.0% ~100.8% (RSD=2.2% ,n="6) . %% 7% EFHAM L 2
B ELBSF, TR THSEHEFETEFFRRLATHF SR,
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Simultaneous Determination of Syringin and Pedunculoside in Zhuang Medicine Yuyang Powder by HPLC
FENG Yanhua', QIN Jieping', HUANG Zhipiao', QIN Jiemei’, WANG Miao', LIU Pengfei'(1.School of Pharmacy,
Guangxi University of Chinese Medicine, Nanning 530001, China; 2.Ruikang Hospital Affiliated to Guangxi Uni-
versity of Chinese Medicine, Nanning 530011, China)

ABSTRACT OBJECTIVE: To establish a method for the simultaneous determination of syringinand and pedunculoside in Zhuang
medicine Yuyang powder. METHODS: HPLC was performed on the column of Agilent ODS with mobile phase of acetonitrile-water
(gradient elution) at a flow rate of 1 ml/min, the detection wavelength was 210 nm, the column temperature was 30 °C,and the in-
jection volume was 5 pl. RESULTS: The linear range was 0.71-3.55 pg for syringin(#=0.999 7) and 1.62-8.10 pg for pedunculoside
(r=0.999 8) , respectively; RSDs of precision, stability and reproducibility tests were lower than 3% ; recoveries were
100.89% -104.9% (RSD=1.7% ,n=6) and 96.0% -100.8% (RSD=2.2% ,n=6). CONCLUSIONS: The method is simple, stable
and reproducible, and can be used for the simultaneous determination of syringinand and pedunculoside in Zhuang medicine Yuyang
powder.

KEYWORDS Syringin; Pedunculoside; Content determination; HPLC; Zhuang medicine Yuyang powder
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