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(HE] 8 G fit A RS T b8 &R ATE 8 % | T # M 25 M (Phellodendron chinense Schneid. ) X B W H b N EH KB
LTWeE. TR RARHMETAHERAAEC L LHHT T A¥EHE, €% %% Lichrospher C18 £ # # (4. 6 mmX< 250 mm,
5 pm); B AN T8 25 mmol/L B8 — &4 ¢ 25 mmol/L + W XHHE K2 1 1M E 1.0 ml/min; & B % K 345 nm; 4
B25C, AMAMREBLAUS R FRAR - OORK, SR DERME LT A EEWELBHE K25 H 14 906 fu
14847, 2 EEHH H 2.33F 2.86, R EF LY 1.09F 1O, HAXBEANWER., BHEHFELH A Y=698 278X —
3 846, r=1.000 fn Y=0536 632X—7 738, r=0.999 9, 4% ¥4 36 B 2 5|7 40~500 ng f1 20~250 ng 2 6], F ¥ EHLE R KXW,
MNEBAEETR P EINARBWEARFEA D A EE N RSDIH/MF 2.5% 4 1.52,48 h i 2 t£ X % #9 RSD 24
#0.66%F0.70%, EHMREH RSD 2B X 0. 11 % 0. 12% (#=5) , ZMEAMR 254 2.0 ng Fn 1.Ong, B ERELEEH
I #100.4%,RSD=0. 12% (n=3)#1 99. 80% ,RSD=0.22%(n=3), RME S EM G M5 B EHBEHA TP ERRE LT H
SE. SR AFTHEETAERTE YA TENAHRABERAFARAREL T ENETHHE.
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Reversed-phase ion pair high performance liquid chromatography in determination of berberine and palmatine

in Phellodendron chinense Schneid. and its granules

WANG Min', LI Xiang? , WANG Hong® ,DONG Xin®,1.OU Zi-yang®* (1. Department of Pharmaceutics, Urumqi Military Medi-
cal College, Hutubi 831200,China; 2. Department of Pharmaceutical Analysis,School of Pharmacy, Second Military Medical U-
niversity , Shanghai 200433; 3. Testing Center,School of Pharmacy)

[ABSTRACT] Objective: To determine berberine and palmatine in Phellodendron chinense Schneid. and its granules. Methods
The reversed-phase ion pair high performance liquid chromatography (RP-HPLC) was used and the validation of the method
was tested. The chromatography condition was with Lichrospher C18 column(4. 6 mm X 250 mm,5 pm), mobile phase was
ACN : 25 mmol/L NaH, PO, : 25 mmol/L SDS(2 : 1 : 1),flow speed was 1.0 ml/min,detection wavelength was 345 nm,and
temperature of column was 25°C. Phellodendron chinense Schneid. and its granules were extracted with methanol solution of
hydrochloric acid. Results: The theoretical plate number of berberine and palmatine were 14 906 and 14 847, the resolution were
2. 33 and 2. 86, the tailing factor were 1. 09 and 1. 06, respectively; all the parameters were suitable for determination. The cali-
bration curves were linear in the range of 40-500 ng, Y = 698 278X — 3 846, r = 1. 000 ( berberine) and 20-250 ng, Y=
536 632X —7 738,r=0.999 9,r=0. 999 4(palmatine). The intra-day and inter-day precision(RSD) at low,middle and high in-
jection amount was all less than 2. 5% (berberine) and 1. 5% (palmatine). The stability (RSD) was 0. 66% (berberine) and
0.70% (palmatine) in 48 h. The recurrence(RSD,n=5) was 0. 11% (berberine) and 0. 12 % ( palmatine). The limits of detection
was 2.0 ng(berberine) and 1.0 ng(palmatine). The recoveries were 100. 4% (RSD=0.12% ,7=3) [or berberine and 99. 80 %
(RSD=0. 22% ,n=3) for palmatine. The contents of berberine and palmatine in 3 batch of Phellodendron chinense Schneid. and
5 batch of its granules were determined. Conclusion: Our method can be used for determination of berberine and palmatine in
Phellodendron chinense Schneid. and its granules, which is simple and reliable.

[KEY WORDS] reversed-phase ion pair; chromatography, high pressure liquid; Phellodendron chinense Schneid. ; granules;
berberine; palmatine
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BEHANE=FRHEY HE KW Phellodendron KB 5T (palmatine) ., 2000 hR ¢ EH 25 #iL ) {1 8
chinense Schneid. B ¥ 8% Phellodendron amurense
Rupr. BIF58 W B, B A ERBRIE 75 KBRAE.BE
FPIEZ ThAk . MM EEMS /N (berberine)  [EHEAT E 81980 LXK BHE.
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EoFEKRYFR 200520 .E 26 %

TEMAMGERNTNE RN ZEUEHITHE.
MNEBAMESTHSEMETE LT EAEREAM
B LRSS Rk M soR A ke
BAEROEMREER AR THRER HEER
2 BAE B IOE K B BE B T E R Z A
PR B SR R M E B B, T
RITF 25 A RO o 9 B . B AT HEw W] R AL
Mo R TR RO T B 25 6 R R B T i
AL T RARE T & BB A R e Hod
NEBEDDITEREMTE, L EMAH RE
] 700 B o R A R SR LA

1 #EMA*E

L1 B HXE DIONEX &% i A8 6 i 1L
P680 Pump %, PDA-100 — % & B 51 % &) & 1 2%
DIONEX Chromeleon T {3, TCC-100 # iR 44,
ASI-100 B zh i #£ 8%; METTLER AE240 B8 T X
F; BRANSON SB3200-T B@ Y ; L3 A DJ-
04 25 EEAL. DNEREBAESITYRGAWAE+H
HEAEYHGEEI HERAHAKWE HigE
REANE . AEARAEGFHNZHT 4Bl #H
WFE R EW Phellodendron chinense Schneid. #)
TR 5 MR B AREAF¥HMEA
T B # (4t 5. 030323, 030410, 030426, 030607,
031107); ZHE A B4 B — M. T e BEm M
AR A M4l K R WK

L2 sSTRBERGHE WMEFRBUNEFEMLD
T XTE A 10.0 mg, ARIMPBERIFERE 25
ml, H A 400 pg/ml it W . 4 BKE % W U BE B
L ST 4% 4 0.5 ml A1 0. 25 ml, fn B B V4 A
HEAEZE 10mlLHR 1 ml & 20 pg /N 10 pg
ESiTHXRRIREER.

1.3 &# %4 i3 Lichrospher C18 £
(4.6 mm X 250 mm,5 pm); FHEHA KL ¢ 25
mmol/L B8 — &40 : 25 mmol/L + Z & LR BR 44
(21 1);WE: 1.0 ml/min; & K : 345 nm;
HE257C,

14 &MXzFR BREMNCSITXHELRES
BB ELL BB BERE 2.5.10.15.20 #1 25 pl, 43
FIEE S K LN BE R EE (X, ng) A AR, 15
EAR(Y) PPl bn el 2 i H 3 7 2 .
L5 FhFHFK

1.5.1 ®EERKE  LL20 ng/ml /NEEREFN 10 g/
ml B SiTX PRGBS HEWR 2,10 125 ul, £1d2Z
WEELEFFFE 5 IR, LA EESE 5 d 20 7 b6 L AR B8 P 1S

W T A4 B 5 28 0 N RS AR B A B (e ks

1.5.2 REK L/NEBRAESITXEBESE
¥, 7E 0.3.6.12.18,24.36.48 h /5 ;e W F2 .
1.5.3 ERK HFHERIUN—-ZEMAMBER S 5,
20,04 g, 5 5 1. 6 T el BURE &L 8 R, HERE
10 ul 4347 .

1.5.4 mEMAR HFEAAGMELBFRATH
R E IME(EMEL % 3+ 1 BF, /NBEBR R 2 VT 9
B AR A PR

L5.5 mhEkE KMERDUMNERMEDITE
B4 12.20 mg/g f 6. 77 mg/g B EMZH 3 4,
B4 0. 04 g, 4 BN A 0. 400 mg/ml /N BE 58 F0
0.400 mg/m!IP LT X B A ESW 1.0 ml M 0.5
ml.1.2 ml A1 0.7 ml.1.5 ml #10. 8 ml,45l¥% 1.6
5 5 v AR R VS W T 10l A2 BT, I 3
W, T B NAE iR

1.6 #H&ax X3 HEMZAHMA 5 HEHMBR
MikfTaBWE. BMAMERBEROBS KX
FRECEMA MR 0.04 g 40 B B R EH
b S A 50 ml £HA2 B BEVEIR(1 ¢ 100D, %%
EHHFE, 2B 15 min 5,875 30 min, AR EE
B HEFREEE. B, FEIE. FEVE
WA 0.45 pm EEL R, BT 4CHKAER
fE.

BHIBORE TR 1 A L A BUEA EORL N 24
0.10 g, ¥EWHRE , ME B LA P BV Vi (1 = 100) 3
i, 5 10 min, R Z2ERF. €EF X 50 ml,
BRI, F RV SEUE WA 0. 45 pm JEE
wLiE, B F 4°CKFRAT.

2 7F R

NEERR BB TR h Y= 698 278X — 3 846,
r=1.000,7£ 40~500 ng Z A MAHXRRIEF. O
OiTHMRIHFE R Y =536 632X — 7 738, r=
0.999 9,7F 20~250 ng ZMHKLMEXRRBRIF. /D
BEp xR BBEA P R 3N AREENARNREERE
MBPEMEERN RSD 4 51 8 2. 1%.,0. 55%.
0.16% M 2.5%.,0.72%.0.25% , BT &%
B .= 3 SEFEER B PR % E LA (6 % B
B RSD 4r 5 51.2%.,0. 63%.,0. 18% #1 1. 5%
0.77%.0.27%. R RMAFEWERERE. /I
BEmE PN P ST X BR 5 vk 08 1 AR RSD 4 Bl K
0.66208 0.70% , ERFEHMIXBHFERAE 48 h R
BE. AMAMP/DNERTFYERER 1120 mg/g.
RSD=0.11 % (a=5; BTV EEN 6. 28
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mg/g,RSD=0. 12% (n=5), KH FEHWENMHR
GF. /NEEGRN D BT I B R AS M PR 2 B A 2.0 ng
M 1.0ng, EAALM P /NEEME SITH N[
Y Z= 4y Il & 100, 4%, RSD=0.12% (n = 3) I
99.80% ,RSD=0. 22% (n=3), BEAIZYH K H BAL
FlaEE WLE 1, g5R-RILE 1,

025 50 751001251500 25 50 751001251500 25 5.0 7.510.012515.0

Time (f/min) Time (+#/min) Time (#/min)

BH1 MEKA).EHAH(B)R
i (C)Hy HPLC i HE
Fig 1 Chromatography of reference substances(A},
Phellodendron chinense Schneid. (B) and its granules(C)

1: Palmatine; 2. Berberine

x1 EHMEHEBNAPRNERNEDTRENAUEER
Tab 1 Determination resulis ol berberine and palmatine

(n=3,r*s.mg-g 1)

Sample Batch Berberine Palmatine
Phellodendron 1 12.204+0.04 6.7710.03
chinense Schneid. 2 11.9640.04 6.68+0.01
3 12.63+0. 05 6.72+0.02
Granules of 030323 4.9740.04 2.57+0.02
Phellodendron 030410 5.4140.01 2.78+0.01
chinense Schneid. 030426 5.09%£0.03 2.62%0.01
030607 4,91+0,04 2.494+0.01
031107 5.27+0.01 2.77+0.01

3 i #

7E 1.3 WA A% & T, I R B st B AR
HE/NBER AR ST I &3k s S JGH TR KR
ARG B R 14 906 F1 14 847, 4 B EE 4y Rl A 2. 33
M2.86,HERTFHHN1.09f1.06, XN ERE
SHTEEK .

R/ INBE R 0 S 7T A AR MEBESR I AE I Sk &
W,k I H EE-OK . 2 RE- 7K 35 B2 -5 B2 VA VL 55 L Bl A
RG AT AT, PR TE ROAR 68 15 A (R B8 A L
Rl HEIEBEESELRBIARTE. dHS
R e R < - 3 il = - S
HENE BEEENY. ik BERSWatAE. &
AEFERS AT TEMAGM AEFHANG S E
W 5E B 5%

M s AR 2 R RY LB, AT DL B A S
W g R B BT Tl R 8 2B G EE A8 A 50 20, BT LA /s

EHAC DTSR %E44E, AAARE NN
R 24BERE — SUHAVREE S 10 mmol/L R, A% i
B R N TS s M B AR — SUBNVK E 9 50 mmol/L
rt LI B 5 25 mmol/L A, B AF FE F5E 7H75 . TT g
5HM _ARKEASEERREAE, T kR
TR AR FE K F 25 mmol/L B, M & SR G 15
MR 2, FRH S BRI S 4 + R ER R
SR BE 4 50 mmol/L B, W T JCBH B o 25, AL th
B, BRAWERSA NI ¢+ 25 mmol/L B M
Z&H - 25 mmol/L + AR EBBMC 1 1),
AT LA A B A AR

PR /IS BB R B T 7T AR M K ELTE RR M S i T
B FHEAGE. LR E N ELRAEMW
Bk (B H E R E MBS R R TR
WA E BT IS R . RO R R
EEMEW E IR L TR R 2 Y E R AT
SRS R . R B D R IEAR G ik
W SE T HEA B 0 eh /N BERR I A L R 0 K )
B TR A B SR EA IR 7 B 7 B4 44
B2 R RARAETFH—SHR. ALKRETT
J2 A B T 7 A0 M €5 3 R O S N B R R
TTEREITE, TR 2 R8s, R
M OEREREE.

R AR 75 B BB 7 v X A2 M AT R &
RRBEED B FE . YOS O BT LR &
BN RO BIR . T IR S, R
ARV R T B AT R IE R B £

/NEER AN 57T A9 B oK i K 7E 345 nm, LA
M A9 0 2 B T L B 2 4K
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