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Quantitative analysis of multi-components with single marker for determination
of alkaloids in Phellodendri Amurensis Cortex

YIN Meng, MENG Yue-lan, WEN Li-yu
Jiangsu Yangzhou Institute for Drug Control, Yangzhou 225009, China

Abstract: Objective To establish an HPLC method for simultaneously measuring the content of berberine, palmatine, and
jatrorrhizine in Phellodendri Amurensis Cortex, and on this basis, the multiple components were examined by way of using a single test
to validate the method’s feasibility and technical suitability of quality control applications for Phellodendri Amurensis Cortex.
Methods Taking berberine, the main component in Phellodendri Amurensis Cortex, as an indicator, a relative correction factor
between berberine and palmatine as well as jatrorrhizine was established. Then the correction factor was used to calculate the content
of the other two in Phellodendri Amurensis Cortex. In this way, the calculated value was compared with the external standard method.
Results A measuring method of evaluating the three alkaloids in Phellodendri Amurensis Cortex was established via using a single
test; There was no significant difference compared with the external standard method. Conclusion The method for simultaneously
measuring the content of berberine, palmatine, and jatrorrhizine in Phellodendri Amurensis Cortex is reliable and accurate, it could be
used to control the quality of crude drugs and herbal pieces of Phellodendri Amurensis Cortex.
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WAH RS, BLFE Agilent chemstation T /Eul (Agilent
AT]D); Alltima Cig £ (150 mm X 4.6 mm, 5 pm);
Agilent Extend Cig 41 (150 mmX 4.6 mm, 5 um);
Waters Cig #1: (150 mm X 4.6 mm, 5 um); Dikma C)g
FE (150 mmX4.6 mm, 5um); AGI35 700K
- (Mettller Toledo); KH—400KDB 7 i Th % %)
PR 7R PO PR CREILLOR G 75 2 IR A FD;
HH—4 ZURH K (ERREEAA R A D,

KRBV B A i CBms Nl A R A
ml, b5 200902035 22 AR s P EL G R AL rp 2508
HIRTHEA T, L5 20090605 222 B h 25100
HRAT, b5 20091001, 20091101), LILIHRA
M 25 SR 56 T ok J5 5 AT o 24 U 5 e Dk 25 R
Yy 5E Phellodendron amurense Rupr. FT15HR 57 5
R /INEEDE (FIE'5 110713-200911) R 53T (it
5 110732-200907) £ R 25 # A% (Hit 5 0733-200005)
X ) B b 2 A R E s SIS
A, KR, HARRIE R A At
2 FHEFEEE
21 fEERH

ik Alltima Cig #F (150 mmX 4.6 mm, 5
um), VRENHIA 0.05 mol/L IR — A M- LI
(57 : 43)(45 1000 mL H I 1 g + ZhedbmifRan,
WY pH {HZ2 4.00, FE 28 C, #AUHE 1.0
mL/min, ¥ K 345 nm. ER@OGESE T, &4
SRR LE, Ak LE 1.
2.2 MEREERREE

R SR B2 MR BT F 5.26 mg BT I
i 20.38 mg. /RGNS FELTh 40.60 mg 431 B 100 mL
S, SNSRI A A I LB AR R R
2055, ¥5), A SN IR AR A T R B TR
I3 450 Tt i 25 VRIS o, R — 25 mL =,
IR MR R ZIE, $55), RIS G0 FEAA
(A, 6.312 ug/mL. EL5YT 40.76 pg/mL. /NEER
81.20 pg/mL).
23 #ik@ARSE

oA (i 80 HIf) MK 0.25 g, KRR
JE, 100 mL RIEHERIR T, K% A GRBhAH 25
mL, PR, AL 30 min (B 300 W, 4
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24 ZMXRER

3 9 K e R 2 KRR Lt i #991 0.541.0~.2.0,
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Fig.1 HPLC chromatograms of mixed reference

substances (A) and sample (B)
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SO IR AU AR T Rk A, AT 24
EH% Y=0.893 5 X+0.128 7 (r=0.997 1), B4
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FUK RSD 4354 0.31%+ 0.19%. 0.28%.
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XTSRRI, A BIEERE 20 uL, DLERER/INSER A N

s VI INBEREN 2 BB 2 5 ¥ T R AR RS 1 IR T
%52 Alltima Cg #1:+ Agilent Extend C g f1:+ Waters
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Table 1 Related correction factors of different columns
/NSRS Alltima Cg ¥ Agilent Extend C g ¥ Waters i Dikma Cg FE
(ug-mLil) S f e s S i S s Sowmwn fawwenr ooz f sseyesn
16.24 1.2351 0.981 8 1.216 9 1.002 9 1.247 1 1.000 7 1.2374 1.002 0
24.36 1.206 1 1.014 8 1.209 0 1.006 9 1.204 9 1.005 9 1.214 6 1.013 8
40.60 1.2180 1.003 3 1.1958 0.998 5 1.178 2 1.001 4 1.200 2 1.004 9
81.20 1.202 7 1.012 1 1.228 2 1.004 0 1.205 5 1.008 4 1.206 2 1.007 1
121.80 1.259 4 1.013 7 1.249 7 1.001 3 1.214 1 1.003 3 1.208 3 1.005 3
162.40 1.2121 1.001 2 1.2375 1.002 4 1.2254 1.004 6 1.224 8 1.0039
FIME 1.2222 1.004 5 1.222 8 1.002 7 1.2125 1.004 0 1.2152 1.006 2
RSD/% 1.7 1.2 1.5 0.3 1.8 0.3 1.1 0.4

Fz2 TESHRIE LB KIERTF
Table 2 Related correction factors of different HPLC

3 #% B R
Waters 2695—2996  Alltima C;3  1.1940 1.004 5
Dikma Cig 1.2152 1.006 2
Waters Cig 1.2125 1.004 0
Agilent Cj3  1.2228 1.002 7
Agilent 1200 Alltima C;g  1.1894 0.996 8
T E 12068  1.002 8
RSD/% 1.1 0.33
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Table 3 Retention time and relative retention time of three components

% & [N YEs IR st IR st/ IR b IR bt IR it/ buea IR i)

Waters 2695—2996 Alltima C 7.948 0.596 5 13.325 0.870 7 11.602

Dikma Cg 6.712 0.6139 10.934 0.858 9 9.391

Waters Cg 4.999 0.6517 7.671 0.874 5 6.708

Agilent Cg 4.134 0.6195 6.673 0.861 4 5.748

Agilent 1200 Alltima Cg 7.220 0.609 5 11.846 0.8822 10.450

SP5H 6.245 0.618 2 10.181 0.869 5 8.861
RSD/% 3.0 1.0

F4 XEMPHRE. ESTFNERHUE (1=2)
Table 4 Determination of jatrorrhizine, palmatine,
and berberine in Phellodendri Amurensis
Cortex (n=2)
2L/ % EL5T/%
WV S EVE S
0.03723 0.03694 0.5015 0.5036
0.03026 0.03204 03830 0.3994
0.038 88 0.03919 0.5192 0.5171
0.03624 0.03654 0.4643 0.4624

5 ANBER%

20090203 0.852 6
20090605 0.896 6
20091001 1.0120
20091101 0.9720
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