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Simultaneous Content Determination of Multiple Indicator Ingredients in Diefferent Grades of Phellodendron
amurense Decoction Piece by HPLC

WU Shanshan',HU Lin', GONG Xiaomeng', LI Mengqi', CHEN Zhimin', HU Changjiang', LI Wenbing®(1.School
of Pharmacy, Chengdu University of TCM, Chengdu 611137, China;2.Sichuan New Green Pharmaceutical Tech-
nology Development Co., Ltd., Chengdu 611930, China)

ABSTRACT OBIJECTIVE: To establish a method for the simultaneous content determination of berberine hydrochloride, phello-
dendrine hydrochloride and magnoflorine in Phellodendron amurense decoction piece, and to campare,the contents of the 3 ingredi-
ents in different grades of P. amurense decoction piece. METHODS: HPLC was performed on the column of Phenomenex Luna Cis
with mobile phase of acetonitrile-0.05 mol/L KH:PO, (gradient elution) at a flow: rate ofi\.l ‘tl/min, the detection wavelength was
280 nm, the column temperature was 30 “C, and injection volume was 5-ftl. RESULTS: The linear ranges were 0.387 0-7.740 ug
for berberine hydrochloride (#=0.999 9),0.044 4-0.888 0 pg for phellodendrine hydrochloride (#=0.999 8) and 0.048 0-0.960 0 pg
for magnoflorine (»=0.999 9) ; RSDs of precision} stability and reproducibility tests were lower than 3% , recoveries were
95.61%-103.22% (RSD=2.80% , n=6) }.96.18%-102.80% (RSD=1.84% ,n=6) and 97.93%-102.78% (RSD=1.84% ,n="6).
CONCLUSIONS: The method i§ simple ‘and accurate, and can be used for the contents determination of berberine hydrochloride,
phellodendrine hydrechloride andwmagnoflonine in P. amurense. The contents of berbenine hydrochloride and phellodendrine hydro-
chloride inthe fitst-grade decation piece are higher than those in the second-grade decoction piece, and the content of magnoflorine
in both decoction pieces shows no discernible differences.
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Tab 1 Sampling collection

Fh e FEHR || 4 5 TR

—JE 20120402 SHRE || SO 20120324 g%
20120415 THRE 20120412 g3k
20120518 THRE 20120524 g3k
20130507 TR 20120604 g%
20130524 TR 20130229 [4p8
20130529 THRE 20130311 g%
20130603 THRE 20130417 g3k

2 HAEEER
2.1 Bif&E

{433 #1: : Phenomenex Luna Ci(250 mm x 4.6 mm, 5 pm) ;
WA (A) : Z 05 (A)-0.05 mol/L B — & 41 (B, 45:55, V/V)
(4100 ml M A 0.4 g - he LA IR AN, 4 pH 2 4.8) , BEEEUE
T PR D2 2) 5 T - 1 ml/miin s K0 I K - 280 nm; A3 -
30 C i 25 plo

=2 HEEERRER

Tab 2 Gradient elution procedure

fHf{A] , min A% B,%
0~12 100 0
12~18 100-0 0-100
18~40 0 100
40~4 0—100 10020
0~48 100 0

2.2 BRBFIE
2.2.1 ERER-EEEEA B 100 mbEEE OB 150 ml B
LR 1 ml, TRAT, il plER A H s i (1 - 100, V7V, 25 H o
2.2.2  JRAXTER TR \AEEAREGER R/ VR 15.48 mg R IR
A0 8.88 mg AR = 166K 9.60 mg, 4351 & F 5 ml )i+, A
R 2 25 B2 50 VR N A — S BRIV 2 . R RS I
AR B — X I T VA5 T i R B0RE 1 ml S R R /D BE A
1.548 0 mg R R BT 0.177 6 mg FIA 22 4E7 0.192 0 mg
TR X HE IR
2.2.3 MHASER BRI R (i 4 5 05) 0.5 g KRR,
BT 100 ml TR B S AR R - P BV 40 ml, FRRE 5
i, AL P 30 min, ¥ H1S KBRS U, SR R - A
AN RIS B L, U AT, B IE MR 42 0.45 pm fLFL U8 I %
EORNLIFE
2.2.4  BAMEXSHEVAT B BV 10 L/ R B X BV TR
2.3 REERAMELE

HE R 2.2 TR YA X A SV R A R R T A B
Xof VA TR o 2. T R AR R . 2R A5
W53 34 B8 35 BIFLL 3 85, 4 85 15 > 1.5, 45 W43 1 B Al 5
¥1>4000, 25530, HA X e T, aigilE L,
24 HKMXRER

K H2.2.27 T IR A X B 3 0.25.0.5,1.0,2.0
2.5 ml, 20 5IE T 10 ml &b, i R EEE 25, 3250w R 5R
B A SRV T . A WL 3 FR TR A %o R TR TS e,
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Fig1l HPLC chromatograms

A.test sample; B.mixed reference substance; €. negative control; 1.ber-
berine; 2.phellodendrine ; 3.berberine hydrochlotide
“2.17TR (A1 % R UERAIGE L JO SR RN, DA AR () AL
AR HERERER O pg ) AEEAR TR HEATZME 1T, 15 ER R/ N BERR 11
B AR FE R y= 17286 902.08x+61 961.92(+=0.999 9) . £h iR ¥
FABRAY T 575 28 »="T796 690x+953.81 (+=0.999 8) . A& % 1¢
TR 18] 9 77 F2 2k =630 136x+728.73(r=0.999 9) , ZEIR b
T8 /INBE G | £ T8 B AT B A = A B A R D A e R 1 v L
5} 0.387 0~7.740.,0.044 4~0.888 0.,0.048 0~0.960 0 ug.
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TGS A SE PRI E 6 UK, 0 SR IE A . MIEME L 301
isF, A5 1 /I B 5 19 SRR A 22 A B ) A 0 B 3 31
0.75.1.43.1.21 mg/ml; M{5MeEL R 10 < 1A, A5 R /NEEm L &
PR BECRFIBBURITAR 22 68 Y 2 St B 43531 4 2,40 ,5.01 ,3.63 mg/ml,
2.6 TEEEIRE

FEBE LI “2.2.2” 00 FIRA R BRVE TS W, #6217 F (8
TELAF ARSI R . 25 R, ERER/INBER L Eh B T AT
Tl R0 A 22 46 B 04 18 B Y RSD 43 91 4 0.81% . 2.22% ., 0.98%
(n=6) , WG B R AT
2.7 BEMLK

8 25 W B ] — A R TR (Bt 5 20120402) 3% 72, 430 F
IR FHCE0.2.4.8,12,24 h 217 TR (@33 25 F ERED
FE L IOSRUE TR . 255 Eh R /NG AR,  5R R A B RITR 22 TR A
WETRTAR B RSD 4391 1.31% . 1.69% . 1.78% (n=6) , = B fiti
SR TARTE 24 h NFRSENE R AT
2.8 EEMHAK

TURE i (AL : 20120402) K3 oK (G 45777 0.5 g, 4 6 177, K
BERRE 45 2.2.37 T T Jy il e A, TR 2.1 T
FEAPF RIS O SR T A, 255, R /INBEO L $h R AT
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(n=6), WA IEEE R
2.9  IniEE RIS

BE & B R SRy R (A5 20130417) 245 0.5 g, K& FR
FE, BT 100 ml TR, 2L 6 4y, SR ER- B B4 R 40 ml, FR
FE U, A AL T 30 min, YT FHERER- P VAR IR R 10
JE YR, TR VR T RS A i, B2 ml BT 10 ml &
L o B ER R /N BE AR, R R BRI A 2% A0 11 B — X R
BRIV A4S 0.5 ml, 2.2, 17 30T Eh R - Y BSEA UE 25, FHOGH
FALFE 30 min, 28 0.45 pm EFLIEBLIE L, #2217 T R (g4
PFUEREIRE , SRR I SRR R, 5 R L3 3

®3 MEEKRIRELE R (n=06)

Tab 3 Results of recovery test(n=06)

(il i Az, Ui, TURERMC  FESMER RSD,
i g mg mg & % IR, % %
ORI 12831 15480 27631 95.61 10015 280
12833 15480 28812 103.22
12844 15480 2871 10257
12826 1.548 0 28414 100.70
12831 1.548 0 28067 9843
12838 1.548 0 28380 10040
PNl 0.1164 0.088 8 02076 102.80 10037 184
0.1164 0.0888 02028 9727
0.1165 0.0888 02068 101.74
0.1163 0.0888 02075 10265
0.116 4 0.088 8 02065 10156
0.1164 0.088 8 02018 96.18
RETER 0.101 4 0.096 0 0.1969 99.42 10052 184
0.1014 0090 01970 99,51
0.1015 0.096 0 0.1955 9793
01014 0.096 0 0.1992 101.93
0.1014 0090 0.1989 101.56
0.1015 0090 02001 10278

2.10 HREEBNE
B4 HERE SIS o, 40 4 2,287 TR ks il g5 Ak i i
TR, T 2.1 N OSSR A |, 1 SRas i AR 43 3 A
I R AR LA A
R4 HERIFIENESER (=3, %)
Tab<4 | Determination results of content determination of
samples(n=3, %)

Fh HtS RN BBEHH AT
—HMR R 20120402 64803 06245 0.1516
20120415 87309 07440 04218
20120518 80593 07094 04074
20130507 67159 0.6417 02247
20130524 64621 06138 0.1128
20130529 6.693 4 06355 04315
20130603 65732 0704 1 03276
“HERRE 20120324 50349 05271 02521
20120412 47038 04865 03044
20120524 37057 03836 0591 4
20120604 52103 05419 04050
20130229 44124 04064 02588
20130311 4715 04934 03085
20130417 51233 04643 04047
3 it

3.1 MR AERE
55 3 B 230,245,280, 345 nm AE S 74 3 56 F K6 00 35
o G558, 345 nm P T ER R E AR AN AR 22 AEHR T UK 5 230
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