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Identification of Phellodendri Chinensis Cortex and Phellodendri Amurensis Cortex in Lanqin Preparation
by QAMS

ZHOU Zhiwen!, LIU Hao*?, ZHU Gang>*, YAO Jianbiao*?, ZHOU Xin%*?, WANG Jianfang>*, WANG Ruwei'"
(1.School of Pharmaceutical Sciences, Zhejiang Chinese Medical University, Hangzhou 310053, China; 2.Zhejiang CONBA
Pharmaceutical Co., Ltd., Hangzhou 310052, China; 3.Zhejiang Provincial Key Laboratory of Traditional Chinese Medicine
Pharmaceutical Technology, Hangzhou 310052, China)

ABSTRACT: OBJECTIVE To establish an HPLC qualitative analysis of multi-components by single-marker(QAMS) method
for the determination of phellodendron hydrochloride, palmatine hydrochloride and berberine hydrochloride in Langin
preparation, and to establish a method for the identification of Phellodendri Chinensis Cortex and Phellodendri Amurensis Cortex
in Langin preparation based on the content determination results. METHODS Using Agilent 1260 chromatograph and Waters
Atlantis T3 column(250 mmx4.6 mm, 5 pm), the chromatographic column was gradient eluted with acetonitrile-0.2% phosphoric
acid solution(0.2 g sodium dodecyl sulfonate per 100 mL), the flow rate was 1 mL-min!, the detection wavelength was 280 nm,
the column temperature was 30 ‘C, and the relative correction factors of phellodendron hydrochloride and palmatine
hydrochloride were calculated with berberine hydrochloride as the reference. The results were compared with the results of
external standard method to judge the reliability of the method. Based on the results of cluster analysis, the effects of
Phellodendri Chinensis Cortex and Phellodendri Amurensis Cortex on the contents of three alkaloids were discussed, and the
identification method was established to determine the Lanqin preparations from different manufacturers. RESULTS The
concentrations of phellodendron hydrochloride, palmatine hydrochloride and berberine hydrochloride had good linear
relationship within 1.087-54.35 ug-mL"!, 0.100 9-20.18 pg'mL™' and 0.536 5-26.82 pg-mL~! respectively. The average
recoveries were 91.57%(RSD=3.0%), 97.96%(RSD=2.1%) and 100.6%(RSD=1.1%). The relative correction factors were 0.368
and 1.239, respectively. The RSD between the obtained results and the results measured by the external standard method was <
2%, and there was no significant difference between the two methods. Cluster analysis showed that there were significant
differences in the contents of three alkaloids between Lanqin granule and its adulterants. Taking the content ratio of phellodine
hydrochloride to palmatine hydrochloride as the identification standard, it was suggested that “the content ratio of phellodine
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hydrochloride to palmatine hydrochloride should not be < 2.5” in Lanqin preparation. The determination results of Lanqin
preparation from different manufacturers were in line with the standard, indicated that the process and raw materials have no

significant impact on this method. CONCLUSION

In this study, an HPLC-QAMS for Lanqin preparation, and the

identification method of Phellodendri Chinensis Cortex and Phellodendri Amurensis Cortex in Lanqin preparation is established,
which with high reliability of the method provided a reference for the quality improvement of Langin preparation.
KEYWORDS: QAMS; Lanqin preparation; identify; Phellodendri Chinensis Cortex; Phellodendri Amurensis Cortex
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Fig. 1 Results of specificity test

A—control solution; B-negative test solution; C—test solution;

1—phellodendron hydrochloride; 2—palmatine hydrochloride; 3—berberine
hydrochloride.
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Tab. 1 Linear relationship of three alkaloids

%y [l 75 i R LMkl /ug mL!
LRERTEMAT y=19.871x+9.0394  0.999 1 1.087~54.35
HBRO ST p=76.245x+1.5105  1.0000  0.100 9~20.18
IRR/NEERR y=60.083x+0.1189  0.999 8 0.536 5~26.82
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TR A B R AT

244 FUEMIRAE B “2.37 NS B R
20 pL, #%& “2.17 gL, AIE0, 2, 4, 6,
12, 24 h #EFE, TS REERRE M. HhRE S
1T, EhER/NEER I 1 F RSD 43918 0.4%, 0.9%,
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B SRR 100.6%, RSD N 1.1%, FEHA 2l
R, 5B 2,

Fz2 mEERARER

Tab. 2 Results of recovery test

g/, F¥E RSD/
%% %

W EAR AR
5y mg mg mg %

®3I AR HEMRIEERF

Tab.3 Relative correction factor of each component
AR LE PR~ (AR 3 R /N B o)

0.1903  0.1953 03655  89.68
01877 01953 03669  91.79
M 01873 01953 03715 9432
# 91.57 3.0
§ 01877 01953 03607 8856
B 01867 01953 03725  95.12
0.1870  0.1953 03626  89.94
001698 001515 00314  94.96
# 001674 001515 00313 9599
001670 001515 00319  100.2

© 97.96 2.1

o 001674 001515  0.0316 98.29
T 001665 001515 0.0317 99.27
0.01668 0.01515 0.0317 99.09
0.08745  0.08600 0.1729 99.35
008622  0.08600 0.1719 99.67
M 008605 008600 01740  102.3
/N 100.6 1.1
ge 0.08626  0.08600 0.1731 1010
B 008578 0.08600 0.172 8 101.1
0.08592  0.08600 0.1723  100.4

TR A3 B VA TR
EN SR EFRE DT

1 0.368 1.242
2 0.367 1.236
3 0.369 1.242
4 0.369 1.236
5 0.368 1.237
6 0.368 1.241

M 0.368 1.239

RSD/% 0.3 03

F4 NH. ETEAENRERTFHZH

Tab. 4 Influence of instrument and chromatographic column
on relative correction factor
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x5 WEH. G RYEEHZE
Tab. 5 Influence of instrument and chromatographic
column on retention time

Fz T OBEEFARIEE O RE(SI~S12. S13~S16)ESM X
QAMS | & 4 &
Tab. 7 Determination results of ESM and QAMS of Lanqin

‘ . AR 52 5 i) granules and Lanqin oral liquid (S9-S12, S13-S16)
s i — — ol meml-!
SRR BRI SEROCL T 2/ SR mg-g !, mg'm
Aglient12601 T3 0.686 0.978 1.000 sENEERL ARRRECRIBE O i e
Plus 0.668 0.977 1.000 r?‘? /E\JEI%: ESM QAMS ESM QAMS
ultimate 0.673 0.972 1.000 S9 0.7316 0.1186  0.1184  0.0068  0.006 8
Aglient]26011 T3 0.684 0.973 1.000 S10 05711 00797 00795  0.0067  0.0067
Plus 0.697 0.981 1.000 S11 0.546 9 0.0743 00741  0.006 1 0.006 1
ultimate 0.678 0.978 1.000 s12 0.750 4 0.1167  0.1165 00004  0.0036
FHfE 0.681 0.977 / S13 0.041 9 0.0976  0.0975  0.0060  0.0060
RSD/% L6 04 / S14  0.0201 01117  0.1115  0.0023 0.002 3
S1s 0.0375 0.1228  0.1226  0.0033 0.003 3
BT, 2.7 W ERESAE T, 4 SI6 00231 00987 00986 00050  0.0050
SR MR (ESM) & QAMS X Eh R iAo, . £h P / 0.985 0.702
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: i \”i@ o &, AL WP (40F]) RO R
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N o Lm S 0 5 10 15 20 25
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S5 50
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K QAMS | = 4 £ > S6 61
Tab. 6 Determination results of ESM and QAMS of Langin S8 8l
granules and its adulterants S1-S8, S17-S19) mg-g! s7 7l
N VYN 3R R T S 817 9 :r
T P S18 10
ESM QAMS ESM QAMS S19 11
Sl 0.258 4 0.6890  0.6878 00669  0.0669
2 0.263 6 0.6870  0.6858 0.0815 0.0815 2 EFBRRELZRARE R ERROMTERE
Fig. 2 Cluster analysis pedigree of Lanqin granules and its
S3 0.289 8 0.748 9 0.747 6 0.088 5 0.088 5
adulterants
S4 0.120 3 0.678 7 0.6775 0.112'5 0.1125
S5 0.1779 03744 03710 0.0346  0.0347 2.9 JHT5E
S6 02619 04790 04879  0.0513  0.0513 29.1 FEES BAR SRR IRE T
7 0.252 1 0.437 1 0.445 2 0.043 3 0.0433 M S Eh I I T A I B e X
S8 0.270 7 0.5014 05106 0.0342 0.0342 P A OR P A A TE FE 6.0~14.9 , 5 AT
S17 07303 0.242 6 0.254 1 0.407 9 0.408 4 FRNRSERN - | . .
SI$  0.733 4 0.250 5 0.262 4 0.3472 0.347 8 ALV o R LE(EEIFL 0.6~0.8, AT AFEDy 4
' ' ’ ' ’ s AR P A S e I T, iR LE S
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Tab. 8  Content ratio of baicaline hydrochloride and
palmatine hydrochloride in Lanqin granules and its adulterants

PSRRI SRR L T e LU AR
Sl 10.3 6.0~14.9
S2 8.4

S3 8.4

S4 6.0

S5 10.7

S6 9.5

S7 10.3

S8 14.9

S17 0.6 0.6~0.8
S18 0.8

S19 0.6

R TRHAVEXHAERAMREERELTHEE
HE

Tab. 9 Content ratio of berberine hydrochloride and
palmatine hydrochloride in Lanqin preparation from other
manufacturers

K R SRR YT R I v
S9 17.5
S10 11.9
S11 12.2
S12 327
11.9~47.7
s13 16.3
S14 47.7
S15 373
S16 19.8
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Ja s SEBGCEAAMRIRY S AR, B EhRR /NS
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VR 1 S 551 T B e /b, T S o 5 L R v A
YRR . AHFSE ST HPLC-QAMS ¥4 T2
55 TRk [R] 9 4 25 00N 5 1 5 ORI 4 o P i R
FRFEALNR . ERR Ty T 5 R e /N BEm 1) & e E A T
TR, 43T 5 & A 0N 5 5 ORI VA & 3
FhAYI & RA B EER, HREMMS R
BT &R IMEBR TR, HESFEE, vE
Ry 25 ) A S O BT A S R O vk . R
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