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Background: Yuanhu Zhitong prescription (YZP) is a famous traditional Chinese medicine
formula, which is officially recorded in Chinese Pharmacopoeia for the treatment of stomach DOI:

pain, hypochondriac pain, headache and dysmenorrhea caused by gi-stagnancy and blood 10.4103/0973-1296.149705
stasis. It is the first report for the simultaneous determination of 12 active components in YZP.
Objective: A newly, simple, accurate and reliable method for the separation and determination of 12
active components (protopine, c-allocryptopine, coptisine, xanthotol, palmatine, dehydrocorydaline,
glaucine, tetrahydropalmatine, tetrahydroberberine, imperatorin, corydaline, isoimperatorin) in
YZP was developed and validated using HPLC-PAD. Materials and Methods: The analytes were
performed on a Phenomenex Luna-C,; (2) column (250 x 4.6 mm, 5.0 um) with a gradient elution
program using a mixture of acetonitrile and 0.1% phosphoric acid water solution (adjusted
with triethylamine to pH 5.6) as mobile phase. Analytes were performed at 30°C with a flow
rate of 1.0 mL/min. Results: The validated method was applied to analyze four major dosage
forms of YZP coming from different manufacturers with good linearity (r?, 0.9981~0.9999),
precision (RSD, 0.24 ~2.89%), repeatability (RSD, 0.15 ~3.34%), stability (RSD, 0.14 ~3.35%),
recovery (91.13~110.81%) of the 12 components. Conclusion: The proposed method enables
the separation and determination of 12 active components in a single run for the quality control
of YZP.
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INTRODUCTION

Traditional Chinese medicines (TCMs) are playing an
important role (accounts for 20%) in Chinese health
care system, and will have prospect future all over the
wortld due to their reliable therapeutic efficacy.” Modern
researches have shown that TCMs and their formulas
contained a plenty variety of active chemical components.
It is believed that the characteristics of TCMs are their
systematism, multi-target and multi-channel due to the
joint contribution of their multiple active components.”!
It is the characteristics of TCMs that make quality control
become the key problem for the development of TCMs.
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However, the present quality control mode of TCMs in
China which only choose one or a few mark components
cannot reveal the real quality of TCMs." The lack of strict
quality control contributes to the marketing of TCMs of
questionable quality. Therefore, a strict quality control
method for TCMs is badly needed. Nowadays, quantitative
analysis of multiple active components is taken for the
most direct and important method for quality control
of TCMs," and will be the developing trends of quality
control of TCMs.

Yuanhu Zhitong prescription (YZP), a famous traditional
Chinese medicine formula, composed of Corydalis
yanhusuo (Y.H.Chou and Chun C.Hsu) W.T.Wang ex Z.Y.Su
and C.Y.Wu and Angelica dabhurica (Hoffm.) Benth. and
Hook.f. ex Franch. and Sav have been officially recorded
in Chinese Pharmacopoeia for the treatment of stomach
pain, hypochondriac pain, headache and dysmenorrhea
caused by gi-stagnancy and blood stasis.l”) Up to now,
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YZP have been widely used and made into many dosage
forms including tablets, capsules, soft capsules, oral liquids,
granules, dropping pills, etc., Tetrahydropalmatine is the
only marker component for the quality control of all dosage
forms of YZP in Chinese Pharmacopoeia.l”! However,
accumulating documentary records have indicated that
alkaloids in Corydalis yanhusno (Y.H.Chou and Chun C.Hsu)
W.T.Wang ex Z.Y.Su and C.Y.Wu and coumarins in_Angelica
dahurica (Hoffm.) Benth. and Hook.f. ex Franch. and Sav
were the active components of YZPI' The content

of tetrahydropalmatine has already not revealed the real
quality of YZP.

At the present time, a few analytical methods (HPLC,
TLC, capillary electrophoresis (CE)) mainly focusing
on tetrahydropalmatine (THP), protopine (PTE),
imperatorin (IMP) or isoimperatorin (ISO)!"*™! have been
reported as quality assessment for YZP in China. One
study™! using rapid resolution liquid chromatography
coupled with a triple quadrupole electrospray tandem
mass spectrometry (RRLC-QQQ) method determined 17
components of YZP tablets. However, this study may not
suitable for other dosage forms due to different impurities
in different dosage forms. To date, the methods for the
simultaneous separation and quantitative determination
of multiple active components in a single running
for other dosage forms of YZP are still not available.
Therefore, a universal method for the quantitative
determination of multiple active components in different
dosage forms of YZP is necessary and convenient for
their quality control.

In the present study, a simple, accurate, and reliable
analytical method for quantitative determination
of 12 active components contained in YZP
including protopine (PTE), a-allocryptopine (ATP),
coptisine (CTE), xanthotol (XTL), palmatine (PME),
dehydrocorydaline (DCE), glaucine (GCE), THP,
tetrahydroberberine (TDE), IMP, corydaline (CDE),
ISO (they were chose according to our previous
research,”?? Figure 1) was firstly developed and validated
using a HPLC coupled with a photodiode array (PDA)
detection. The results have indicated that the validated
HPLC-PDA method is very simple, suitable and universal
for the routine analysis of four main dosage forms (tablets,
capsules, soft capsules, dropping pills) of YZP and their
quality control.

MATERIALS AND METHODS

Chemicals and Reagents
HPLC-grade acetonitrile and methanol were obtained
from Honeywell (Muskegon, MI, USA). HPLC-grade
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phosphoric acid and triethylamine were obtained from
Tianjin Kermel Chemical Reagent Co., Ltd. The deionized
water was prepared from Millipore water purification
system (Milford, MA, USA) and filtered with a 0.22 um
membrane. Four dosage forms containing 17 batches of
YZP coming from eight manufacturers were obtained from
commercial sources [Table 1].

PTE, CTE, XTL, PME, GCE, TDE (>98%, purity) were
acquired from Shanghai Tauto Biotech Co., Ltd. ATP was
obtained from Shenzhen Meihe Biotech Co., Ltd. CDE
and DCE (>98%, purity) were purchased from Wako
Pure Chemical Industries, Ltd. (Tokyo, Japan). THP,
IMP and ISO were obtained from National Institute
for the Control of Pharmaceutical and Biological
Products (Beijjing, China).

Equipments and Chromatographic Conditions

The analysis was performed on a Waters 2695 Alliance
HPLC system (Waters Corp., Milford, MA, USA), equipped
with a quaternary solvent delivery system, an on-line
degasser, an autosampler, a thermostated compartment
and a 2996 photodiode array detection. Data collection
and integration were accomplished by Empower™
Software (Waters Corp., Milford, MA, USA). All analytes
were separated on a Luna-C (2) column (250%X4.6 mm,
5.0 wm, Phenomenex) and a C, guard column was used
before the analytical column. The separation was carried
out with gradient elution procedure and mobile phase
A (acetonitrile) and B (0.1% phosphoric acid water solution,
adjusted with triethylamine to pH 5.0) ratios linear changed
as follows: 0~15 min, 23% A; 15~26 min, 23~40% A,
26~65 min, 40~65% A. The total run time was 65 min at
a flow rate of 1 mIL/min. The following HPL.C parameters

Table 1: A summary of the tested YZP samples

Sample no.

Commercial manufacturer Production date

T1 Tongrentang, Tianjin 2012-04-11
T2 Tongrentang, Tianjin 2012-06-28
T3 Tongrentang, Tianjin 2013-03-08
T4 Longzhong, Hubei 2013-01-03
T5 Longzhong, Hubei 2013-03-03
T6 Banzhou Ttianlong, Guangxi 2012-11-02
T7 Duanxintang Dayu, Shandong 2012-01-18
T8 Duanxintang Dayu, Shandong 2012-03-24
T9 Hebang Yangguang, Sichuan 2012-12-24
T10 Hebang Yangguang, Sichuan 2012-11-05
C1 Rongyu, Jiangsu 2012-06-12
Cc2 Rongyu, Jiangsu 2012-08-04
S1 Kangyuan, Jiangsu 2012-03-09
S2 Kangyuan, Jiangsu 2012-10-05
S3 Kangyuan, Jiangsu 2011-12-15
D1 Longshen Rongfa, Gansu 2012-05-20
D2 Longshen Rongfa, Gansu 2012-04-02

YZP:Yuanhu Zhitong prescription
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Figure 1: Chemical structures and chromatograms of 12 components (protopine, PTE; a-allocryptopine, ATP; coptisine, CTE; xanthotol, XTL;
palmatine, PME; dehydrocorydaline, DCE; glaucine, GCE; tetrahydropalmatine, THP; tetrahydroberberine, TDE; imperatorin, IMP; corydaline,
CDE; isoimperatorin, ISO) (a); representative chromatograms and ultraviolet spectrogram for determination of 12 components in four dosage

forms of YZP (b).

wete used for the analysis: Column temperature, 30°C;
injection volume, 20 UL, and the detection wavelength,
280 nm.

Standard stock solutions

The stock solution of the 12 components (PTE, ATP, CTE,
XTL, PME, DCE, GCE, THP, TDE, IMP, CDE, ISO; each
is accurately weighed) was prepared in 75% methanol water
solution. A series of working standard solutions of the 12
components were prepared by further dilution of the stock
solution with 75% methanol water solution. All stock and
working standard solutions were stored in brown bottles
at 4°C until used for analysis.

Preparation of sample solutions

One gram of the content of YZP for each dosage
form was accurately weighted and dissolved in 50 mL
75% methanol water solution. Then the solution
was extracted with ultrasonic for 30 min, settled to
the volume of 50 ml., and filtered with a 0.45 um
microporous membrane prior to analysis. 20 UL of the
sample solution was injected into the HPLC system for
analysis.
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RESULTS AND DISCUSSION

Optimization of HPLC conditions

A Hypersil BDS C  column (250 X 4.6 mm, 5.0 im, elite) and
a Phenomenex Luna-C  (2) column (250 X 4.6 mm, 5.0 Wm,
Phenomenex) were tested to optimize the chromatographic
condition. The resolution of Phenomenex Luna-C18 (2)
column was proved better than that of Hypersil BDS C
column. Because of the major components of YZP are
alkaloids, different mobile phases with buffer were tried,
such as methanol-water (0.1% phosphoric acid water
solution, adjusted with triethylamine to pH 4, pH 4.5, pH 5,
pH 5.5, pH 6), and acetonitrile—water (0.1% phosphoric
acid water solution, adjusted with triethylamine to pH 4,
pH 4.5, pH 5, pH 5.5, pH 5.6, pH 5.8, pH 6) with a step
linear gradient procedure. When pH < 5, the retention time
of alkaloids was short, but they could not be separated
no matter what conditions of the step linear gradient
procedure we chose. When use methanol-water with
buffer, the runtime of the test was long or the separation
effect of the components of YZP was poor. Therefore,
we did not choose methanol—water with buffer. The
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column temperature (20°C, 30°C, 35°C) were also tested.
The detective components from YZP were identified
by comparing both the retention times and ultraviolet
spectrogram with those authentic standards. Finally, a
Phenomenex Luna-C  (2) column using acetonitrile-0.1%
phosphoric acid solution (adjusted with triethylamine
to pH 5.6) as a mobile phase system with a step linear
gradient procedure was determined with a runtime of
65 min, the detection wavelength was set at 280 nm, and
the column temperature were performed at 30°C. The
validated chromatographic condition gave good resolution
and acceptable peak parameters for PTE, ATP, CTE,
XTL, PME, DCE, GCE, THP, TDE, IMP, CDE and ISO.
Typical chromatograms of the authentic standards and
four dosage forms of YZP (T1, C1, S1, D1) are shown
in figure 1 (process by Photoshop CS5, Adobe Systems
Incorporated, USA).

Method Validation

Calibration curves and the limit of detection
Through calculation of each standard peak area (y; the
peak area value was the average values of three replicate
injections) against its concentration (x, lg/mL), good
linear calibration curves (¥ = 0.9981) were obtained
over series of working standard solutions [Table 2].
Each curve was made at least 6 levels. The limit of
detection (LOD) is defined as three-fold of the ratio of
the signal-to-noise (S/N).

Precision, repeatability and stability

The precision of the method were studied by determination
of interday and intraday variances. The interday and
intraday precisions were evaluated by measuring a
standard mixture solution composed of 12 components
at three concentrations six times a day and twice a day
over 3 consecutive days separately under the optimized
conditions. The relative standard deviation (RSD) was
used to estimate interday and intraday precisions. As the
results shown in Table 3, RSD values were all < 2.89%.

Evaluation of repeatability was used to evaluate the
repeatability of the present method by the injection of
six different samples of four dosage forms of YZP (T1,
C1, S1, D1 was selected) prepared by the same sample
preparation procedure. The RSD values of 12 components
were 0.15~3.34%, which are listed in Table 4.

For the stability test (T'1, C1, S1, D1 was selected), sample
solutions were analyzed after being set in vial racks for
48 hours, and the sample solutions were found to be rather
stable within 48 hours (RSD, 0.14~3.35%, see Table 4).
The results demonstrated that the solutions were stable
within 48 hours.

Recovery

To determine the recovery, three different quantities (low,
medium, and high) of the 12 standards were added to
a previously analyzed real sample of YZP (T1, C1, S1,
D1 was selected) for which the concentrations of the
compounds of interest were known. Then the samples
were extracted and analyzed by the established method.
Each sample was determined in three times. The average
recoveries were estimated by the formula (1):

detection — oringinal } <100 (D

Recovery (%)=
v (%) [ addition
The mean recovery rates of 12 components ranged from
91.13% to 110.81% [Table 5].

Sample analysis

The validated analytical method was successfully
applied to the simultaneous determination of PTE,
ATP, CTE, XTL, PME, DCE, GCE, THP, TDE,
IMP, CDE, ISO in four dosage forms of YZP
containing 17 batches from the same manufacturer
or different manufacturers. Each sample was
determined in three times. As shown in Table 6, the
results demonstrated that all batches of YZP were

Table 2: Calibration curves, linear ranges, LOD of 12 components (n=3)

Component Regression equation Iz Linear range (pg/mL) LOD (pg/mL)
Protopine y=14705.94x+763.44 0.9999 0.86~86 0.17
a-Allocryptopine y=14193.25x+2291.63 0.9999 1.25~50 0.13
Coptisine y=49300.26x-6070.76 0.9998 0.48~48 0.12
Xanthotol y=34988.36x+6743.02 0.9999 0.50~50 0.10
Palmatine y=59456.50x+3756.77 0.9999 0.50~50 0.13
Dehydrocorydaline y=59233.72x+22068.13 0.9999 0.50~100 0.13
Glaucine y=33853.65x+13903.55 0.9999 0.49~98 0.12
Tetrahydropalmatine y=16706.45x+11343.23 0.9999 2.60~104 0.10
Tetrahydroberberine y=15094.90x-7061.49 0.9981 1.60~64 0.16
Imperatorin y=26669.44x+10516.27 0.9998 0.63~125 0.15
Corydaline y=14717.36x-395.90 0.9999 0.98~98 0.10
Isoimperatorin y=19685.95x+8654.52 0.9990 1.05~105 0.1

LOD: Limit of detection
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Table 3: Intraday and interday precisions of 12 components (n=6, y+SD)

Component Original Precious
(g mL) Intraday Interday
Mean#SD (ug mL") RSD (%) Mean#SD (ug mL") RSD (%)
Protopine 215 2.07+0.01 0.63 2.06+0.02 0.92
8.60 8.49+0.09 1.1 8.47+0.10 1.15
86.00 85.12 £0.21 0.24 85.36+0.51 0.60
a-Allocryptopine 1.25 1.1610.01 1.03 1.16+£0.02 1.61
5.00 4.5940.05 1.03 4.64+0.07 1.50
50.00 48.81£0.72 1.47 48.84+0.72 1.48
Coptisine 1.20 1.15+0.01 0.71 1.15+0.03 2.89
4.80 4.41+£0.10 2.22 4.41+0.02 0.48
48.00 45.65+0.73 1.60 45.18+0.73 1.62
Xanthotol 1.25 1.2740.02 1.44 1.27+0.03 2.26
5.00 4.92+0.04 0.71 4.91+0.06 1.31
50.00 49.31 £0.41 0.83 49.27+0.33 0.68
Palmatine 1.25 1.17+0.02 1.32 1.17+0.02 1.30
5.00 4.85+0.10 213 4.89+0.09 1.93
50.00 49.71 +0.23 0.47 49.56+0.43 0.87
Dehydrocorydaline 2.50 2.50+0.02 0.71 2.49+0.02 0.70
10.00 10.02+0.07 0.71 10.04+0.08 0.83
100.00 99.78 £0.32 0.32 99.63+0.18 0.18
Glaucine 2.45 2.54+0.04 1.40 2.52+0.03 1.37
9.80 9.91+0.05 0.52 9.91+0.04 0.43
98.00 97.00 £0.34 0.35 97.33+0.52 0.54
Tetrahydropalmatine 2.60 2.51+0.04 1.39 2.5240.02 0.98
10.40 9.92+0.06 0.64 9.98+0.07 0.69
104.00 103.11 £0.54 0.52 103.0040.30 0.29
Tetrahydroberberine 1.60 1.51+0.03 2.20 1.51+0.04 2.46
6.40 6.22+0.05 0.75 6.22+0.05 0.81
64.00 58.41+0.30 0.52 58.34+0.25 0.43
Imperatorin 3.13 3.24+0.03 1.00 3.25+0.02 0.71
12.50 12.25+0.11 0.92 12.27+0.06 0.52
125.00 124.03 £0.82 0.66 123.84+0.75 0.61
Corydaline 2.45 2.3840.05 2.22 2.39+0.06 2.53
9.80 9.45+0.10 1.02 9.50+0.10 1.10
98.00 97.09+0.38 0.39 97.08+0.62 0.64
Isoimperatorin 2.51 2.52+0.05 1.87 2.50+0.05 1.92
10.50 10.23+0.15 1.42 10.30+0.24 2.28
105.00 103.89+0.54 0.52 103.65+0.79 0.77
SD: Standard deviation, RSD: Relative standard deviation
Table 4: Repeatability and stability of 12 components in four dosage forms of YZP (n=3)
Component Repeatability (RSD%) Stability (RSD%)
T* C* s* D* T* c* s* D*
Protopine 1.17 0.47 0.45 0.69 0.27 0.46 0.60 0.70
a-Allocryptopine 0.69 2.19 1.31 0.45 1.05 0.69 0.71 0.53
Coptisine 1.05 1.23 1.16 0.39 1.20 0.95 1.30 0.41
Xanthotol 1.24 0.42 0.69 0.93 3.35 1.40 1.72 2.99
Palmatine 0.49 0.83 3.32 0.96 0.85 0.62 247 2.51
Dehydrocorydaline 2.82 1.21 0.15 2.51 0.14 0.63 0.65 1.10
Glaucine 0.22 1.03 0.46 0.75 2.87 1.79 0.26 0.70
Tetrahydropalmatine 0.49 2.00 1.05 0.45 3.12 1.50 0.39 3.27
Tetrahydroberberine 0.42 - 1.62 2.30 1.02 - 1.48 0.51
Imperatorin 1.27 2.31 1.16 1.37 0.96 0.31 3.17 0.95
Corydaline 1.57 1.29 0.84 3.34 0.83 2.68 1.96 0.40
Isoimperatorin 2.03 1.97 1.42 1.57 0.30 1.73 0.88 1.48
*T, C, S and D were the abbreviation of tablet, capsule, soft capsule, and dropping pill; *-” means not being detected, RSD: Relative standard deviation
Pharmacognosy Magazine | January-March 2015 | Vol 11 | Issue 41 65
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c* Tablet Capsule Soft Capsule Dropping Pill
Ori* Add* Det* Roc* Ori* Add* Det* Roc* Ori* Add* Det* Roc* Ori* Add* Det* Roc*
PTE 10.01 8.00 17.87 9821 571 435 10.27 10485 8.08 6.59 14.71 10061 7.24 563 13.01 102.56
10.00 19.79 97.83 5.44 11.21 101.06 8.24 16.48 101.89 7.04 14.35 100.95
12.00 22.26 102.10 6.53 12.36 101.88 9.89 17.90 99.34 8.45 15.80 101.33
ATP 532 435 958 9778 327 275 579 9179 443 352 8.05 10291 437 320 7.92 110.81
544 10.68 98.54 3.44 6.56 95.78 440 869 96.90 400 847 102.58
6.53 1212 104.14 413 7.66 106.37 528 9.68 99.37 480 9.33 103.36
CTE 548 454 993 98.03 502 416 9.04 9653 475 384 856 9928 106 0.83 1.97 109.02
5.68 11.00 97.17 5.2 10.00 95.86 480 9.49 98.80 1.04 2,09 98.70
6.82 1217 98.17 6.24 11.00 95.88 5.76 10.51 100.15 125 236 104.00
XTL 123 096 213 9380 095 083 1.71 9113 1.51 141 298 10493 155 115 263 93.84
120 234 9717 1.04 194 9494 1.76  3.43 109.34 144 294 96.57
144 257 93.36 125 212 93.18 2.11 3.49 93.98 1.73 346 110.62
PME 560 4.61 995 9437 802 659 1459 9964 290 243 523 9581 336 288 6.12 9577
576 11.13 9594 8.24 16.20 99.24 3.04 574 9335 3.60 6.93 99.23
6.91 1235 97.72 9.89 17.84 99.30 3.65 6.24 91.48 432 765 99.28
DCE 32.09 26.43 59.93 10154 38.34 3213 70.27 99.38 19.21 1536 34.45 99.27 22.02 16.13 38.15 100.03
33.04 66.04 99.72 40.16 76.61 95.30 19.20 37.91 97.39 20.16 41.80 98.12
39.65 73.21 101.18 48.19 87.36 101.72 23.04 40.89 94.09 2419 4548 96.96
GCE 17.29 13.76 30.60 96.71 1425 1139 2554 99.11 22.62 18.43 4241 107.39 1279 9.60 22.04 96.31
17.20 34.24 98.53 14.24 27.75 94.81 23.04 4526 98.26 12.00 2429 95.87
20.64 38.86 104.51 17.09 31.09 98.57 27.65 50.48 100.78 1440 2717 99.85
THP 15.78 1267 28.32 96.71 8.15 6.59 14.78 10064 245 19.71 4432 10056 8.66 7.23 15.64 96.53
15.84 32.10 103.01 8.24 16.28 98.73 24.64 48.65 98.03 9.04 17.85 101.69
19.01 3397 95.72 9.89 17.73 96.92 29.57 53.87 99.35 10.85 19.35 98.58
TDE 398 333 7.29 99.56 0 6.91 6.69 96.73 338 275 6.19 102.09 247 224 487 107.48
416 7.93 95.06 8.64 8.90 103.01 3.44 6.89 102.06 2.80 5.29 100.65
499 895 99.57 10.37 10.23 98.66 413 7.51 100.07 3.36  5.90 102.00
IMP  20.01 16.06 36.07 99.98 9.15 7.23 16.41 10043 1283 10.37 23.06 98.64 555 4.03 933 9374
20.08 40.14 9945 9.04 17.90 96.85 12.96 25.44 97.33 5.04 10.21 92.40
24.10 44.07 99.19 10.85 19.91 99.23 15.55 28.24 99.09 6.05 11.51 98.54
CDE 20.17 16.13 3541 97.82 975 787 17.74 10150 23.57 19.20 42.02 96.12 874 6.72 1565 102.89
20.16 39.78 95.18 9.84 19.00 93.98 24.00 46.49 9550 8.40 17.15 100.14
2419 4292 94.50 11.81 21.68 101.00 28.80 52.14 99.22 10.08 19.34 105.12
ISO 981 787 1769 10041 7.34 595 1311 96.92 323 269 577 9446 160 115 271 96.20
9.84 19.01 93.49 7.44 1468 98.60 3.36 6.37 93.05 144 296 9455
11.81 21.80 101.55 8.93 15.78 94.53 4032 6.94 92.01 1.73 319 92.00

*C, Qri, Add, Det and Rec were the abbreviation of component, original (ug/mL), addition (ug/mL), detection (ug/mL) and recovery (%), YZP: Yuanhu Zhitong prescription;
PTE: Protopine; ATP: a-allocryptopine; CTE: Coptisine; XTL: Xanthotol; PME: Palmatine; DCE: Dehydrocorydaline; GCE: Glaucine; THP: Tetrahydropalmatine;

TDE: Tetrahydroberberine; IMP: Imperatorin; CDE: Corydaline; ISO: Isoimperatorin

up to standard according to China Pharmacopoeia.
However, the content and quality of each analyte
obviously varied among the different dosage
forms, different manufacturers or even different
batches from the same manufacturer. Among the
12 components, DCE, GCE, THP, IMP were the
main ones, whose content varied from 44.58 to
2547.53, 28.01 to 1130.92, 407.36 to 1301.8 pg/¢g,
respectively. As we all know, geographic location,
type of climate, environment and time of harvest,
post-harvest handling, processing, storage and
pharmaceutical technology can affect the quality of
TCM and their formulas.”” This may be the reason
of variety. However, the content of each main active
component in YZP should reach to a limited extent
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in order to attain good and stable efficacy, which
needs a good quality control method. The results
showed that the present method is suitable for the
routine analysis and can contribute to quality control
of commercial YZP.

CONCLUSIONS

The change of the contents has an important influence
on the quality of YZP. In the present paper, an accurate
and reliable HPLC method to simultaneously determine
12 active components in YZP was validated. The method
was applied to evaluate four commercial dosage forms
of YZP containing 17 batches. The results showed that
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means not being detected. YZP: Yuanhu Zhitong prescription; PTE: Protopine; ATP: a-allocryptopine; CTE: Coptisine; XTL: Xanthotol; PME: Palmatine; DCE: Dehydrocorydaline; GCE: Glaucine; THP: Tetrahydropalmatine;

TDE: Tetrahydroberberine; IMP: Imperatorin; CDE: Corydaline; ISO: Isoimperatorin

the content of each analyte obviously varied among the
different dosage forms, different manufacturers or even
different batches from the same manufacturer. This is
the first report for the determination of 12 major active
components in four dosage forms of YZP using HPLC
coupled with PAD, which is helpful for the quality control
for commercial YZP.
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