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 E A AR EaRE TR TR LEB R A ARCLTRERDERSEN T R, Fik kAR
A6 3E ik, €364 % Agela Technologies Venusil XBP Cis(L) , %3048 % T -0.05 mol/L Bk = 2477k (B 2EAL) , ik 4 0.8
mL/min, %0 5% K % 203 nm( & k5 23 B.)F# 323 nm(ohrdk B2 553 H0R € 0 T A BN BEAR) AR 30 CL A 10 L, %5
R OkHLEB, kit K BN HME LT A AR SR ] BE AR B KR B 2 A 4 0.081 41~8.141 pg(#=0.999 8) |
0.018 71~1.871 pug(r=0.999 4) ,0.037 33~3.733 pg(»=0.999 2) ,0.028 85~2.885 pg(r=0.999 6) ,0.027 58~2.758 ug(r=0.999 7) ;
&% M4 %] 25 0.009.,0.006,0.008.,0.011,0.013 ng, #7] FE 4 3] %4 0.030,0.020,0.025,0.034,0.036 ng; 4% % & A2k | & 5 MK
# RSD<<2.0% ; An ¥ = % 4 % 4 97.39% ~102.34% (RSD=1.81% ,n=6) .96.77% ~98.92% (RSD=0.85% ,n=6) .97.38% ~
103.72% (RSD=2.46% ,n=6) .96.73% ~102.01 % (RSD=2.22% ,n="6) .96.47% ~101.07% (RSD=1.61% ,n="6) , %% %
BAERAR AR AW, TR TOF TR POAHLE B, kit H R R E LT hE ) B A E e R T E .
KR SRRMEEE; OF RN O AT RE Bk R X R e IT; R BB A F

Simultaneous Determination of 5 Components in Baipuhuang Tablets by HPLC
CUI Junfeng, YU Zhihua, LIU Xiaopeng (Binzhou Center for Food and Drug Control, Shandong Binzhou
256600, China)

ABSTRACT OBJECTIVE: To establish a method for simultaneous determination of pulchinenoside B., caffeic acid, baicalin,
palmatine hydrochloride and berberine hydrochloride in Baipuhuang tablets. METHODS: HPLC method was ‘adopted. The determi-
nation of Agela Technologies Venusil XBP Cs(L) with mobile phase consisted of acetonitrile20.05 mol/L. monopotassium phosphate
(gradient elution) at the flow rate of 0.8 mL/min. The detection wavelengths wer¢' set at'203/nm (pulChinenoside B,) and 323 nm
(caffeic acid, baicalin, palmatine hydrochloride, berberine hydrochloride) .. The column temperature was set at 30 °C, and the sam-
ple size was 10 uL. RESULTS: The linear ranges were 0.081/4128:141ug=for pulchinenoside B,(»=0.999 8), 0.018 71-1.871 nug
for caffeic acid (»=0.999 4), 0.037 33-3.733 pgfor baicalin (+=0.999 2), 0.028 85-2.885 pg for palmatine hydrochloride (7=
0.999 6) and 0.027 58-2.758 g for berbérine hydrochloride (#=0.999 7). The limits of quantitation were 0.009, 0.006, 0.008,
0.011, 0.013 ng, respectively. The limits of detection were 0.030, 0.020, 0.025, 0.034, 0.036 ng, respectively. RSDs of preci-
sion, stability and repréducibilitystests were all lower than 2.0%. The average recoveries were 97.39%-102.34% (RSD=1.81% ,n=
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6), 96.77%-98.92% (RSD=0.85% ,n=6), 97.38%-103.72% (RSD=2.46% ,n=6), 96.73%-102.01% (RSD=2.22% ,n=6)and
96.47%-101.07% (RSD=1.61% ,n=6) , respectively. CONCLUSIONS: The method is simple, accurate and reproducibility, and
can be used for simultaneous determination of pulchinenoside B., caffeic acid, baicalin, palmatine hydrochloride and berberine hy-

drochloride in Baipuhuang tablet.

KEYWORDS HPLC; Baipuhuang tablets; Pulchinenoside Bi; Caffeic acid; Baicalin; Palmatine hydrochlorid; Berberine hydro-

chloride; Content

I BT Rl Sk A g BB RN EIAN 4 K
HZG R LR, BA T PR e L A DAk, EEA T
KMt AR  FRRE R BT BN RTER IS A WL SR
R s B 98 IRIBE DL EIRIEMRE" . BT IR T
2015 4F R [ 2 ) (—30) ™, JUME T 841 a5
0 IO, AN BE 4 1 4 i e i R 4 o, DRl B R
29 AR 357 (HPLC) B N7 1 I il ) v 4 R b 2l
FAB B SR ST T By IHERR A FRARE
TT AR IR /NSRS B 7 1, LAY A S 38 i 571 ) o
PRER S

1 #7#l
1.1 88

Technologies-1260 %I HPLC Y , 35 — 4% & F4 51 k6
M#% .G1329B H sh i FEAY | chenstation 235 T4 ¥l (38
[ Agilent 22 H]) s MS105 7 HiL - K- (Jfi - Mettler-Tole-
do~H]) 5 JK-600DH Ui il B4 i 75 e i e s (RE Ll
A AR PR F] L TR 600 W, 4% . 45 kHz) ; TGI-
18000-CR 2 2 3 15 2018 VR B L AL (- 28 2 B A
J7) s Milli-Q Advantage A 107 2lizK4%( 25 [ Millipore
NEID
1.2, ZAm5H

M o (M R A2 A BR A v, 5
160414160620, 160812, #iA% : 0.3 g/Fr ) 5 Ak H 11 B,
X BE i (452 111766-200601, 405 - 1009% ) . W 2 %
BE O (452 110885-201002, 46 i - 100% ) B %5 %) IR
b (L5 :110715-201318, 4l : 93.3% ) R AR B LT %
B (FIE 50 110732-201510, 4613 : 87.4% ) \ER R/ NEERR,
Xof B (HE45- £ 110713-201212 , 413 : 86.7% ) ¥4 [
B £ 24 d ke BRI s F I L I R i 4, iR —
Bk Ay Al KA ARAIK
2 FAEEHER
2.1 fBif&G

4, 4% #1: . Agela Technologies Venusil XBP C;s (L)
(250 mm x4.6 mm, 5 pm) ; 3N 4HH : £ (A)-0.05 mol/L
PR — E M (B) , BB Ve (0~20 min, 15.0% A;
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20~25 min, 15.0% —23.0% A; 25~53 min, 23.0% A;
53~54 min, 23.0%—15.0%A ;54~60 min, 15.0%A ) ; i
0.8 mL/min; K I 9% K« 203 nm (1% 55 21 B.) #l
323 nm (WIIMERR | #5511 AR IR L 55 VT RIER R/ NBERR ) 5 4
Tk :30 °C; AR 10 pL.
22 BikEMEE
2.2.1 REXTRSNAM A RS BRI S E R B
WO L o R ER IR B T VT ORN R IR /N B AROGT BE
20.352 5.4.677 5,10.002 4,8.251 0,7.953 6 mg, & T [H]
— 25 mL i, i 50 % Y B W A O F e % 50 L 1l
B SR 0T B MIMERR 851 ERR [ VT IR R /)N
B R o B VR B 45594 0.814 1.,0.187 1., 0,3734310.288 5
F10.275 8 mg/mL AT A% BE LIS
2.2.2  PHXELAER UEES 00 bR A RS SRR E
WA, B 20075\, & SEZEHIY U, i 50 % HY B
50, ml, % ZE L FRE T B A AR HE 30 min, R, FRKFR
SE BT, 1150 % HF RS VORI A2 D8R () o o, #2257, #E 4 C
T, Li2E42 8 5 em. 8 000 r/min 5.0 10 min, W B | ¥/
W, RIS,
2.2.3  PIVEXTRAVSWR  HREAh B4R T e A A T2,
il B Bl 11 Sk 57 LT L B RGBT PE AR A, P
“2.2.27 T T il ag B X R
2.3 R&GEAMRE

R R 2,27 T TRAS X BE S VA R v R
BRI X BEIR 4% 10 L, F52. 17 T T i SRR E
WCSE R, PEILE 1, I LAl RIS AR,
I 53 YRR IR B BL L 0 B, o3 B RE >2.05 X FR R 7R
0.95~1.05, HLis AR A LA B 5 17 0 110y 147 548, ff BRI
[ 47 26.13 min o Z5HLFRE, AR X E TE T4t
24 ZMXRER

43 BIKE 2 HEHL2.2.17 U YR A X BE A TR T 0.05
0.1.0.5.2.5.5.0 mL, 435 EF 5 mL i, i 50 % H %
TEGEZE , F25] B RSN A X IR . B ER &R
HYR A % BRI WROE i, 4217 00T (i 2% f pE AR
FE ISR R . DA Fr Dl B4 R HERE AT (o, ng ) A A
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A.mixed control; B.test samples; C.negative control; 1.caffeic acid; 2.pul-
satilla saponins By; 3.baicalin; 4.palmatine hydrochloride; 5.berberine hy-

drochloride
1 SREERIEE
Fig1 HPLC chromatograms
&1 EEFESHMEE

Tab L Regression'equations and linear ranges

PRI Rz r LR, g
EPS LA y=304.88:-9.65 09998 0.081 41~8.141
IR 1=3529.21x423.26 09994 0018 71~1871
AT y=641241x—15.84 09992 003733~3.733
HREST =5 497 861+6.75 0999 6 0028 85~2.885
hA MR =5 83726r+28 13 09997 0.027 58~2.758

2.5 TEER(LOQ)5#iMMR(LOD)%%

B2, 2. 17500 SR AR RE S A TGS 1, A LU RE
“2.07 TN O A SE AR I E 6 YK, e TR A . Y
fEME L 10 1A, 13 LOQ; X {F M Lk 2 3¢ 1 B, 15
LOD. 454, k5 247 By MNHERR | 50551  Eh AR L 1)
TR ER 2 /N BE B 1 LOQ 43 51 27 0.009., 0.006 , 0.008
0.011.0.013 ng, LOD 43 >4 0.030,0.020,0.0250.034
0.036 ng.

2.6 EEEIXE

B2.2.17 5 IR A X BE S ES U 10 pL, 442217 BT

S R SRR E 6 U0, e AL S50, Fsk

HEZD; 2017 45 28 4 21

FIEAT By MIMERR BB ERIR I ST FNER R /N EE R
il B RSD 43 %1 4 0.61% , 0.93% 0.67% . 0.76% #il
0.42% (n=6) , UL ZHE R BE R UT .
2.7 RREMAE

H02.2.27 0T B R (FE5 £ 160414) 38 5, 43
ST R 0.2.4.8,12.24 hINH%“2.17 3 R @ik 4%
PEUEREDN E ISR T A . S5 5%, F1Sk &5 2 41 B ek
MR 2 AR TR B T TR ER R /N BE R T L) RSD 43
B4 0.75% ,0.81% ,0.94% .0.83% M 0.97% (n="6) , 3
WAL VA TR AE S0 P08 24 h IR PE R AT
2.8 ESMHIXK

HURE i (45 160414) 38 it , BR BBEAC WS ARE
WRAH 4% 2.2.27 WU 7 ik il 25 A it v L, P4 2.1 5
TG SRR E R RO S . SR,
ISR 2 B MINMERR BEE1 ER R L ST FHER R /N B
B Y 25 P Y0 4 ) R 20.132 4,0.256 3 3.256 2,
1.542 6, 2.547 6 mg/F, RSD 43 %l 4 0.57% ,1:35% .
0.93% .0.87%H10.97 % (n="6) , A A5 7k EE2NE R 4 .
2.9  JnEEI KT

SBURE il (HE 7 1604 IS 1, BR AR RS A0OE
W At 6 5y 258 F 50 mL HIEEHEIE P, A — 2 5t
Gt S AT B MIIMERR S AR ER L ST FIER R
ANBEXT B, #22.2.27 BT Tk A A R VA VA, TR
“2.17 TR S SR HEREI A | T SRV TR TR A [
Wk 2R LR 2,
2.10 HmEEWNE

B3 HERR S A i BR BN R B PR WA 1%
“2.2.27 5N Jr gkl A R VA, 2. U (g ok
PEHEREIE 1 SR R R TR i o i 25 SR AR 3.
3 it
3.1 KK KRR

2015 A [ 24 ) (— 7)) vh 1 Sk 57 52 4 B i G I
WK h 203 nm, MIHERS 28 323 nm, T2 24 315 nm, 1]
R R B 7T R R /N R AE 348 nm I K BRI B R
Weo S5 4 A ARG DN B AR T, i 2o T e B, 7R
323 nm YA A IR BT b, BRI e 20 A
TR G T 0 1 oA 203 nm (11 3k 35 5295 B.) #1323 nm
(WIMERR BT R R B T T T AR IR/ NEE R )
3.2 BNERIERE

O3 5% T B EE-0.1% B TR VS W™ . LI -/K . &
JI& -0.1 % B R %5 Wi Fl 2 JiF -0.05 mol/L il i — & 41 i
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®2 MEFEKRIKELER (n=06)

Tab 2 Results of recovery tests(n==6)
B R REEE,  MAR,  WEE,  EEE PEMER RSD,
t i mg mg mg & q & 9 %

FELARTB, 02563 168405 152316 319624 99.28 9976 181
02514 165186 152316 321066 10234
02538 166763 15316 316840 9853
02581 169588 15316 321523 9975
02547 167354 152316 315695 9739
02556 167945 152316 322165 10125
e 02563 01375 01485 02823 9751 9790 085
02514 0.1349 01485 02818 9892
02538 01362 01485 02807 9731
02581 01385 01485 0282 %677
02547 01366 01485 02827 9838
02556 01371 01485 02834 9852
AT 02563 27238 26235 53953 10183 10007 246
02514 26717 26835 5490 9824
02538 26972 26835 520 9138
02581 27429 26235 53877 10081
02547 27068 2635 52888 9842
02556 27163 26135 54374 10372
FREDIT 02563 12904 12354 24953 9153 925 222
02514 12657 12354 2500 10153
02538 12778 1354 25110 9982
02581 12994 12354 24944 %673
02547 12803 12354 2545 10201
02556 12868 12354 2491 9789
NG 02563 21310 2097 41988 9862 87 16l
02514 2003 2097 41358 9756
02538 21102 2097 4293 10107
02581 21460 2097 42276 998
02547 21177 2097 41404 9647
02556 21252 2097  42083% 9935

®3 HMBENELR (n=3.mg/F)
Tab 3 Results_of | content.determination of samples

(n=3)mg/tablet)

B

B
=

‘ ARHEH B, IR A SMELT BRI
FERES FH RD,  FF RS, B RSD, FH RS, FH RS,
GE % FEo% fFE % fE % FE %

160414 20.1324 052 02563 094 3252 0.5
02415 097 31024 0.69

02504 089 30287 074

15426 083 25476 0.84
160620 194527 037 14563 091 24625 076
160812 192013 049 14785 076 24983 0.79

T Ry AR K A A S R R X 3 B R e . g R
P2-0.. 1 90 Tl R V25 VA Uk s AH SR 7 e B8 5 0 P, mhn e R )
53 B BE FIRT R AN G 0K s N -7K R i s AH 2R 1 74
JE VR, Eh R B T 7T AR R /N B IR RS s &
16 -0.1 9% W TR 5 W Ry Tk S RE R A 568 B YR B BT, 11 3k 5
T B, H I RS2 ; 2 5-0.05 mol/L B R — 25V Wi N
UL AR AT B R I, A% € i e 19 43 5 B B AT
R I, AR 056 %6 % 2 1 -0.05 mol/L i iR — VB V4 WK
RSIEIE IS

3.3 BEAERERELE
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AE I HOA 1 A AR N ] (15,30 .45 min) X2
WCR RS2, 258 B, B A 40 21 30 min 1 45 min B
FEARBCR AR 22 AR K, ¥ K TF 15 min B AGFE A HRBUR
LR 75 BN ) 5 DY R i 0 o B S A BRI E) S 30

min",

Lk LTI AT AR R 45 SR i A T
AT FE R Sk SR B INHERR B ERR

L ST T ANER R /N B 7 22t A9 [R] N 2
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