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ABSTRACT

A novel method combining multi-wavelength highqrenfince liquid chromatographic (HPLC) fingerprirasid
guantitative analysis of multi-component by singharker (QAMS) was developed for quality evaluatafn
Houttuynia Cordata. For QAMS, Chlorogenic acid wselected as markers to work out the relative cdroec
factors (RCF) of other six components including rehorogcnic acid, cryptochlorogenic acid, rutinygerin,
isoquercitrin, quercitrin. The forecast conentssof components were caculated by RCF. No signifid#ference
of the conents was found in comparison with therddhed data by external standard method in 20 Hpegtc
indicating that the RCF have high reliability withikheir linear ranges and could be used in quatigntrol of
Houttuynia Cordata. An enhanced fingerprints wasstrtted at two wavelengths (326 and 254 nm). ested
samples contained the 12 common peaks, 7 of whaie werified, and the similarity of chromatographic
fingerprints was from 0.912 to 0.991. The above megthod is to be a new quality evaluation pattern fo
Traditional Chinese medicine

Key words: Multi-wavelength high-performance liquid chromataghic (HPLC) fingerprint; Quantitative
analysis of multi-components by single marker (QAMSouttuyniaCordata; chlorogenic acid; Relative correction
factor(RCF)

INTRODUCTION

Houttuynia cordataThunb, documented in the Chinese Pharmacopoeid5(2dition) [1, 2], is a well-known
traditional Chinese medicinal material widely usadChina and Japan. There were abundant previceareh
works related to H. cordata. More than 30 compoumdsch belong to various structural types, werdated.
Among these compounds, several components belohgithng classes of essential oils, flavonoids agdrac acids
were found to be pharmacologically active. The ffmid components in H. cordata possess anti-nedplast
anti-oxidant, anti-mutagenic and free radical sogueg capacity [3-5]. Similarly, chlorogenic acisdgsessed
significant antipyretic and antibiotic propertie§. [ is generally believed that these compoundi€@htributed to
the therapeutic effects of the medicinal herb.

Up to now, the H. cordata.’s quality control appredor simultaneous determination of multiple comgats has
been developed in recent years. Analytical techesqlike HPLC, GC-MS, and HPLC-MS were used [7-10].
However, the limitation of this method is thateéquires sufficient chemical purity standards ormeical reference
substances. In addition, high purity chemical stads or chemical reference substances of herbaicmed are
expensive and insufficient, especially when the ponent is of low content level and hard to be edifrom the
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plant. Moreover, some constituents of herbal mediibecome unstable when they are purified fromwnapticated
matrix. In considering of the above reasons, factas many difficulties to apply this type of gtslcontrol in
manufacture. It is urgently necessary to devel@moravenient and low-cost approach for controlling ttuality of
herbal medicines [11].

Herein, we propose a method combining quantitativalysis of multi-components by single marker (QAM&
quality control of H. cordata and multi-wavelengtPLC fingerprint. Among QAMS, one component was
determined with external standard method, whilealmunts of the other components are calculatethdiy UV
relative correction factors (RCFs) at specific wawgth [12-14]. Compared with conventional analfic
approaches, Chromatographic fingerprint can givevanall view of all components in TCM and demonstseboth
the ‘sameness’ and ‘differences’ among various $asnpuccessfullyHowever, one drawback is that it can only
show results of similarity calculated based onrtiative value using pre-selected marker compound @eference
standard, and minor differences between very sincflmomatograms might not be distinguishable [1h-Thus,
the chemical pattern recognition methods such asvMi®Ashould be taken into consideration for reasanabl
definition of the class of H. cordata [18].

Hence, seven compounds: neochlorogenic acid, deoio acid, cryptochlorogenin Acid, rutin, hyperin,
isoquercitrin, and quercitrin were selected forlgsia and evaluation of H. cordata. To our knowkedgo QAMS
method is available for the simultaneous quantificadf these seven components by HPLC. We havéegically
established chromatographic fingerprinting profild @AMS determination of seven compounds for thesssent
of the quality of H. cordata by HPLC.

EXPERIMENTAL SECTION

1.1. Chemical and reagents
Chlorogenic acid, new chlorogcnic acid, cryptocblgenic acid, rutin, hyperin, isoquercitrin, queiait(all with >

99% purity index)were purchased from the Institide the Control of Pharmaceutical and BiologicabdRucts
(Beijing, China) and Must Bio-technology Co.Ltd.hghgdu, China).

Acetonitrile (HPLC- grade) were purchased from Diechnology Inc. (USA). Phosphoric acid and methano
(Analytical-reagent grade) was provided by Chendfrlong Chemical Reagent Company (Chengdu, China)
Water was produced by Milli-Q Advantage A10 sysi@illipore, China).

1.2. Plant samples

Twenty samples ofHouttuynia Cordatawere acquired during a single growing season (Jgn2@13) in three
different citys of Sichuang Province, China (S1-S&€re wild, S11-S20 were cultivation). The samplese
authenticated by corresponding author and voucpecisiens deposited in the herbarium of Luzhou natdic
college.

1.3. Preparation of standard solutions and sample solutions

The reference standards stock solutions of thensewenpounds were prepared in methanol-water (3v},and
stored in brown vials at’@. All solutions were diluted to the desired concativn with methanol-water (9:1, v/v)
prior to use.

All plant samples were dried at 60 °C for 12 h #émeh were pulverized to fine powder. 0.5 gram ohesample
was accurately weighed into a 100mL conical flask] then 25mL of methanol-water (9:1, v/v) was add¥fter
the weight of the whole conical flask was recordemmple was extracted with ultrasonic for 30 minufse
original solvent weight was restored after sampées wooled to room temperature. Above solutions Vitezed
with filter paper and sample solutions were pregare

1.4. Instrumentation

Analysis was performed on two HPLC systems with ianBx series, including a P680A quaternary pump, a
PDA-100 detector, TCC-100 column compartment, Claleon work station, and an Agilent 1100 serieduitiag

an G1311A quaternary pump, an G1315B diode arrdgctle, a vacuum degasser, a thermostated autosampl
G1316A column compartment, G1313A autosampler athata system (Agilent Chem Station).

The chromatographic separation was performed on olRékel Kromasil G  Lubex Kromasil Gg
PhenomenexLuna,g(two), and Dikma Platisil ODS column (250 mm x s, 5 um).
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1.5. Gradient chromatographic condition

The UV absorbance was monitored at 326 nm from Gnband 254 nm from 25~40 min. The mobile phass wa
acetonitrile (A) and 0.% phosphoric acid aqueous solution (B) with a gradpngram as follows: 0~10min, linear

gradient 6%~8%A; 10~35min, linear gradient 8%~27%A;~37min, linear gradient 27%~6%A; 37~40min, Imea
gradient 6%A at a flow rate of 1ml/min. All injeoti volumes of samples and standard solutions wége_1

1.6. Method validation.

Standard linear calibrations were established atrsedata points covering the concentration rangecah
compound according to the level estimated in theapdas. Working solutions were prepared by accuwatel
measuring 0.1ml, 0.5ml, 1 ml, 2 ml, 3 ml, 4 ml, bahabove stock solutions and diluted with the magiol-water
(9:1, viv) in 25ml volumetric flask respectivelyriplicate analyses with 10 ul for each were perfednfior each
concentration. Calibration curves were construfteoch peak areas versus compound concentrationsLOReand
LOQ for each marker compound under the presentneairmgraphic conditions were determined at signaletise
ratios (S/N) of 3 and 10, respectively.

To assess the intraday precision of the methodstdmedard solution of assayed compounds was injesixetimes
within a day. The inter-day precision was determimgth the same standard solution over 6 days lyiojection
per day. To confirm the repeatability, six differesample solutions prepared from the same batch:(S8Pwere
analyzedThe stability of sample solutions was tested atrdéemperature. The sample solution was analyze/ eve
4 hour within 48 hours period. The relative stadddeviation (RSD) was taken as a measure of poegisi
repeatability and stability.

Recovery tests were carried out to investigateatfoairacy of the method by adding three concentrdgieels of the
mixed standard solutions to known contents of iem@e (NO.: §. The nine samples were then extracted and
analyzed with the described method. Average re@esavere calibrated by the following formula: reeoy (%) =
{(@amount found-original amount)/amount spiked} x0%0 [relative standard deviation or RSD (%) = (SDdmjex
100%]. Amount found represented the detected amofuabalytes. Original amount represented the cardaéthe
sample solutions. Amount spiked was the added atafistandard.

1.7. Computational method of relative correction factor

Slope correction (SC) was applied to calculaterthative correction factor (RCF). According to thenciple that
within a concentration range, the absorption ofigea  was linearly proportional to sample concetidn and
their relations could be shown with the formula W = A [19], where W is the sample concentration, A is the
response value, and f is the correction factor9.(Cke value of CF is a constant related with teeedted substance

and the sensitivity of the detector. Supposed sév@mponents coexisting in Chinese materia medéaraple,
every component could be shown as formula (1).

W /A =f(1,2,...k,...m) 1)

If components was used as an internal standardR@fs between componers@nternal standard) ankl (.9 is
established through formula (2):

fk/s: fk/ fS=WSXA k/ W XA § (2)

Standard curve method was usually applied in qtaive analysis, calibration equations could beashas formula

3)

A=axC+b ®)
C is the sample concentratiojs the response valua s the slope, anld is the intercept.

The sample concentration could be shown as forfd)la

C= Ala-b/a 4)
If b/a>100, the sample concentration could be shown asuiar (5).

C=Ala (5)

According to the formula (1) (2) and formula (9ppe correction is established through formula (6).
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flus= fi/ Fs=WexA /W XA _a,/as (6)

a is the slope of determinand samglgjs the slope of internal standard. The determireamdple concentratiolC(
k) could be shown as formula (7).

C=A K/ (@sdwy (7)

a  is the slope of determinand sampde,is the slope of internal standal,, is the peak area of determinand
sample.

2.8. Fingerprint Analysis.

Date analysis for chromatographic fingerprint wasfqgened by use of the professional software ‘Sinitija
Evaluation System for Chromatographic Fingerprihfaditional Chinese Medicine’ (Version 2004A), ish is
recommended by SFDA. Using this software the catirad coefficient for samples was calculated and the
similarities of different chromatograms were conggawith the average chromatogram among the sartgsted.

The accepted similarity was >0.9 according to #@hnical guideline of chromatographic fingerprihffoaditional
Chinese Medicine injection [20].

RESULTSAND DISCUSSION

3.1 HPLC method validation.
The Calibration Curves, LOD and LOQ calculated ltsswere given iriTable 1. All of the analytes showed good
linearity (r > 0.999) in a wide range of concentras.

The precision, stability and repeatability %RSDuea of the seven compounds were all <2% (Tabladi}ating
the method is precise for the analysi¢iouttuyniaCordata.

The recoveries of the analytes were 98.43-99.368 RED < 2.0 % as shown in Table 3. Above resultshéted
the reliability and accuracy for the measuremenhe$e constituents.

3.2 Quantitative analysis of multi-component by single marker

3.2.1 Relative correction factor (RCF)

Chlorogcnic acid was selected as the reference opemt. According to the section of “Computationathod of
relative correction factor”, the RCF of other si@ngpounds, which caculated by formula (7), were 2.0%w
chlorogcnic acid), 0.996 (cryptochlorogenic acid)598 (rutin), 0.855 (hyperin), 0.867 (isoqueraitrand 0.863
(quercitrin).

3.2.2 Thereproducibility of RCF

In order to test the reproducibility of RCF , twdHC systems including Dionex series and AgilentQL 6ries in
different laboratory, several separation columrduising Kromasil Gg( Akzonobel, Switzerland Kromasil Gg
( Lubex, China )Luna Gg( Phenomenex , China )Platisil (Dikma, China), specification of which veeall Jum
and 250 mm x 4.6 mm, were evaluated and compairesl obtained results (Table 4) indicated that théhotkhas
good reproducibility.

3.2.3 I dentification of target chromatographic peaks

It is essential to find a convenient means to ifewbrrectly the determinand target componentsnfithe sample.
The parameter of relative retention time (RRT) weasially used to locate the target peaks. In thiearch,
chlorogcnic acid was used as the external standand,separation columns including KromasiigCAkzonobel,
Switzerland ) Kromasil Gg( Lubex, China ) Luna Gg( Phenomenex , China, )Platisil (Dikma, China),
specification of which were allin and 250 mm x 4.6 mm, were evaluated and compaieal.results listed in
Table 5 clearly indicated that the relative retemtiime and RSD was affected by the chromatogrgmdwi&ings and
it was difficult to exactly locate the target peakith relative retention time.

According to the principle that different HPLC ingthents or different columns were applied to anslilse same
sample with the same method, the rentention timeofpounds has simple linear relation. In thisaede the peak
of chlorogcnic acid and quercitrin were selectedrasker to deduce the linear correction equaticalib@tion
curves were plotted by applying linear regressi@thmd according to the equatigir ax + b, where X’ represents
the retention time of chlorogcnic acid and queirtitneasuring by Kromasil g( Akzonobel, Switzerland ) columns
and Dionex HPLC system,y™ is measured retention time of the chlorogcnicdaand quercitrin using other
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separation columns mentioned above, “a” is theeslofpthe regression line, and “b” is the intercdble 6 listed
the correction equation of different columns or KPkystems and the speculated retention time ofséwen

compoundsThe RSD between speculated and Measured retemti@nwere alk 2%, which indicated that linear

regression method was feasible and reliable. Thenarget peaks in the HPLC profile of Houttuyniardata were
quickly located by the speculated retention time.

However, the HPLC profile usually varied, such las humber of peaks increased or other peaks agpaaxt to
the target peaks, when using different batchesemgigaphical origin of Houttuynia Cordata. In ordermore
accurately locate the target peaks, the componévitasbsorption characteristics( Fig. 2 ), peak sbagmambined the
speculated retention time were applied to identify.

3.2.4 Comparision of quantitative analysis of multi-component by single marker and external standard method

A total of 20 batches samples were determinechikygaper, in order to validate this method, twates have been
arranged for quantifying the seven target compandrtte first is to determine the content of chlarig acid, then
to calculate the other six contents according &rtRCFs. The second is to determine the seveettagmponents
by external standard method. These two group sesult compared in Table 7, and analysed by theslation
coefficient and t — test. No significant differeneeas found between the two groups of data ( cdiogla
coefficient>0.9999, P>0.05), indicating that thiremosed method has potential for developing a pafte quality
control of herbal medicines.

3.3 HPLC fingerprintsanalysis

The process of standardization included the selecif “common peaks” in chromatograms and the nbzaiion

of retention times of all common peaks. Furthermtire total area of the common peaks must be nhare 20% of

the whole area in one chromatogram. Using the pmegomethod, HPLC-DAD chromatograms of different
HouttuyniaCordata samples were acquired. The first chromatogwas regarded as the standardized characteristic
fingerprint. Among these components, chlorogcnid aepresents as a high-level and stable conteettefdre it

was chosen as the reference peak. As shown irBFigd Fig. 4, there were 12 common peaks showh samples.

All common peaks’ relative retention time (RRA) amtdhtive peak area (RPA) were obtained with refeeeto this
substance (Table 8). The relative standard dewia(RSD) values of the RRA were less than 2.0%, kwhic
demonstrated good stability and reproducibilitytieé fingerprint analysis by HPLC. The similarity éxas of

twenty samples were &l0.9, which meaned that the common peaks were id gorrelation.

Table 1 Calibration Curve, Limits of Detection (LOD) and Quantification (LOQ) for 7 components of Houttuynia Cor data

Analyte Calibration Curve ré%i%g r LOD/ng LOQ/ng
Neochlorogenic acid A=52.685C—0.3647 0.077~3.825 0.9999 0.23 0.76
Chlorogcnic acid A=52.5764C— 0.2658 0.038~1.900 0.9999 0.26 0.86
Cryptochlorogenic acid A=52.3595C- 0.3015 0.009~0.433 0.9997 0.29 0.97
rutin A=31.4356C- 0.2672 0.023~1.150 0.9998 0.37 1.25
hyperin A=44.9662C — 0.3254 0.052~2.575 0.9998 0.27 0.91
isoquercitrin A=45.5787C—0.4176 0.027~1.354 0.9998 0.31 1.04
quercitrin A=45.3579C - 0.3741 0.069~3.450 0.9999 0.26 0.88
Limit of Detection, as ~3 S/N.
Limit of Quantitation, as ~10 S/N.
Table 2 The Results of Precision, Repeatability and Stability

RSD/% Neochlorogenic acid Chlorogcnic acid cryp?tlzﬁjhlorogemc rutinhyperin Iso quercitrin  quercitrin

intraday precision 0.23 0.27 0.46 0.41 0.35 0.46 310.

interday precision 0.35 0.41 0.59 0.52 0.48 0.62 440.

Stability 1.3 1.1 1.4 1.4 1.0 1.6 1.1
Repeatability 0.72 0.86 0.90 1.0 0.95 1.2 0.79

relative standard deviation or RSD(%)= (SD/mean)00%).
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Table3 The Resultsof recovery test of 7 components

Components Content/mg  Added amount/mg Amount fdomgl  Recovery/% Average recovery/%  RSD/%
Neochlorogenic acid 2.015 1.596 ( 3.592 . 98.8- 99.36 1.0
2.012 1.995 ( 3.992 ¢ 99.2¢
2.018¢ 2.394 ( 4.411! 99.9¢
Chlorogcnic acid 0.600 0.472 ( 1.0€3 1 98.0t 98.59 11
0.599 « 0.590 ( 1.179 ¢ 98.4(
) 0601 0708 ( 1304! 99 3¢
cryptochlorogenic 0.337! 0.264 ( 0.594 ¢ 97.4¢ 98.09 14
acid 0.337( 0.330 ( 0.660 : 97.9¢
0.338 0.396 ( 0.729 ¢ 98.8¢
rutin 0.197 ¢ 0.154 ( 0.348 97.61 98.43 12
0.197¢ 0.192! 0.387 98.5:
0.198 0.231 ( 0.427 99.1¢
hyperin 0.695 ¢ 0.550 ( 1.236 ( 98.21 99.05 11
0.694 ¢ 0.687! 1.376: 99.1Z
0.697 ( 0.825 ( 1.520 - 99.81
isoquercitrin 0.149 0.116 ( 0.262 97.7¢ 98.63 1.3
0.149 1 0.145 ( 0.291 ¢ 98.4:
N 0.149¢ 0.174 ( 0.323 ( 99.72
quercitrin 1.424 ¢ 1.128 ( 2.534 . 98.3¢ 99.16 11
1.422 1.410 ( 2.821 99.2:
1.426 ¢ 1.692 ( 3116« 99.8¢
Recovery (%)={(amount foundoriginal amount)/amount spiked} x100% , where n=9
Table4 Reative correction factors determined by different lab, instruments and columns
relative correction factor
Lab Instruments columns Neochlorogenic acid cryptot;rélic()‘rogemc rutin hyperin isoquercitrin  quercitrin
Labl Dionex AkzoNobel Kromasil 1.002 0.996 0.598.855 0.867 0.863
LubexKromasil 1.023 0.997 0.5880.868 0.859 0.869
PhenomenexLuna 1.020 1.008 0.600.873 0.865 0.873
DikmaPlatisil 0.977 0.983 0.6030.830 0.848 0.844
Lab2 Agilent AkzoNobelKromasil 1.004 0.998 0.600.859 0.869 0.867
PhenomenexLuna 1.000 0.990 0.590.853 0.847 0.856
Mean 1.004 0.995 0.5990.856 0.859 0.862
RSD/% 1.65 0.84 1.04 1.73 1.10 1.22
Table5 Reativeretention time determined by different columns
column Neochlorogenic acid chlcgg%cnlc crypto ggilgrogemc rutin hyperin  isoquercitrin  quercitrin
AkzoNobel Kromasil 0.64 1.00 1.08 1.58 1.63 1.65 1.83
Lubex Kromasil 0.71 1.00 1.06 1.48 1.53 155 171
Phenomenex Luna 0.70 1.00 1.05 1.481.53 1.55 1.70
Dikma Platisil 0.76 1.00 1.02 1.40 145 1.46 1.60
RSD / % 6.85 0 2.35 4.92 4.80 4.94 541
Table6 Speculated retention timein different lab with different instruments and columns
instruments columns tr A B C D E F G
AkzoNobel Kromasil tr 11.650 18.133 19.533 28,567 29.500 29.933  33.167
Lubex Kromasil Measuredr 14325 20.242 21.417 29.992 30.992 31.408 34.583
Speculatedk (a) 14.058 20.242 21577 30.195 31.085 31498 3458
Dionex Measuredg 14358 20.583 21.625 30.450 31.392 31.817 35.075
PhenomenexLuna Speculatedk (b) 14.334 20583 21.933 30.641 31540 31.958 736.0
Dikma Platisil Measuredr 18.117 23.842 24267 33.300 34508 34.892 38.217
Speculatedk (c) 17.643 23.842 25181 33.819 34.711 35125 138.2
AkzoNobel Kromasil Measuredr 11.751 18.239 19.606 28.705 29.626 30.064 33.321
Adilent Speculateds (d) 11.735 18.239 19.643 28.706 29.642 30.076 233.3
9 PhenomenexLuna Measuredg 14641 20.866 21908 30.733 31.675 32100 35.358
Speculatedk (e) 14.616 20.866 22.215 30.923 31.823 32.240 585.3

a, b, ¢, d, e represent the correction equatiopeesively.

a: Y=0.954X+2.945, b: Y=0.964X+3.104, c: Y=0.956X364, d: Y=1.003X+0.049,

A: Neochlorogenic acid

e: Y=0.964X+3.386
B: chlorogcnic acid  Cyptochlorogenic acid D: rutin
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Table 7 Determination resultsof 7 componentsin Houttuyniae Herba by two methods
Ssample A B C D E F G
b a b a b a b a b a b a b
S 0.799 0.798 0.238 0.238 0.134 0.135 0.078 0.0792760. 0.276 0.059 0.059 0.565 0.564
S2 0.716 0.715 0.248 0.248 0.022 0.022 0.295 0.296 471.01.045 0.215 0.216 1.179 1.178
S3 0.563 0.562 0.291 0.291 0.026 0.026 0.096 0.096 560.30.355 0.093 0.093 0.324 0.323
S4 0.359 0.358 0.336 0.336 0.026 0.026 0.103 0.104 540.20.254 0.096 0.096 0.235 0.235
S5 0.606 0.606 0.249 0.249 0.073 0.074 0.109 0.109 820.40.481 0.129 0.129 0.965 0.964
S6 0.827 0.826 0.126 0.126 0.035 0.035 0.227 0.228 340.50.533 0.175 0.176 0.661 0.660
S7 0.513 0.512 0.258 0.258 0.018 0.018 0.133 0.133 470.30.346 0.092 0.092 0.332 0.332
S8 0.708 0.707 0.307 0.307 0.024 0.024 0.081 0.081 600.20.259 0.072 0.072 0.192 0.192
S9 0.747 0.746 0.302 0.302 0.035 0.036 0.073 0.073 300.20.230 0.070 0.070 0.289 0.289
S10 0.859 0.858 0.267 0.267 0.020 0.021 0.193 0.194 750.30.374 0.158 0.158 0.714 0.713
S11 0.423 0.422 0.419 0.419 0.015 0.015 0.103 0.103 740.30.374 0.135 0.135 0.462 0461
S12 0.288 0.287 0.187 0.187 0.014 0.014 0.076 0.076 930.30.393 0.150 0.151 0.347 0.347
S13 0.286 0.286 0.087 0.087 0.093 0.094 0.046 0.046 300.20.230 0.041 0.041 0.596 0.596
S14 0.388 0.388 0.252 0.252 0.009 0.009 0.122 0.123 220.50.521 0.120 0.122 0.337 0.337
S15 0.312 0.311 0.135 0.135 0.011 0.011 0.069 0.069 440.30.343 0.072 0.072 0.250 0.249
S16 0.497 049 0.171 0.171 0.075 0.076 0.103 0.103 360.20.235 0.107 0.107 0.730 0.729
S17 0.196 0.196 0.048 0.048 0.036 0.036 0.056 0.057 570.10.157 0.051 0.051 0.291 0.290
S18 0.260 0.260 0.147 0.147 0.012 0.012 0.115 0.116 910.30.390 0.099 0.099 0.326 0.325
S19 0.421 0421 0.266 0.266 0.019 0.019 0.109 0.109 960.2 0.296 0.057 0.057 0.471 0.470
S20 0.597 0596 0.254 0.254 0.025 0.025 0.058 0.058 050.10.105 0.022 0.022 0.264 0.264

A: Neochlorogenic acid

a: contents were determined by the traditional exkstandard method
b: contents were calculated by the proposed method

Values in %, n = 3, RSB2%.

Table8 Technical parameter for HPL C fingerprint of Houttuyniae Herba

B: chlorogcnic acid  C: ptgchlorogenic acid D: rutin  E: hyperin  F: soqu#rin ~ G: quercitrin

Retention time

NO. Jmin Relative retention time Peak area Peak area /% Relative peak aretema
1 10.988+0.115 0.605+0.002 1.3523+0.7138 0.67+0.30 0.057+0.033
2 11.705+0.160 0.645+0.004 54.9509+21.9324 28.01¢7. 2.534+1.242 A
3 17.002+0.136 0.936+0.001 1.8705+1.2436 0.96+0.57 0.086+0.050
4(S) 18.160+0.143 1.000+0.000 24.2830+9.4542 12.91+5.29 1.000+0.000 B
5 19.512+0.214 1.074+0.009 3.6905+3.5154 2.03+1.88 0.213+0.281 C
6 28.281+0.088 1.557+0.008 2.0422+1.4166 1.00+0.42 0.100+0.074
7 28.536+0.083 1.571+0.008 7.1835+3.8796 3.59+0.96 0.347+0.237 D
8 29.455+0.090 1.622+0.009 32.5638+17.7753 16.5845. 1.577+0.952 E
9 29.888+0.086 1.646+0.009 9.2187+4.4933 4.71x1.72 0.445+0.278 F
10 31.766+0.089 1.749+0.010 1.0965+0.6797 0.56+0.24 0.057+0.050
11 33.107+0.086 1.823+0.011 43.4690+24.0604 21.79+7 2.241+1.646 G
12 36.561+0.089 2.013+0.013 1.7687+1.4967 0.89+0.65 0.085+0.065
Peak area of common peak 183.4898 93.72
Peak area of uncommon peak 12.4118 6.28
Total Peak area 195.9016 100.00
A: Neochlorogenic acid B: chlorogcnic acid C: ptgchlorogenic acid D: rutin  E: hyperin  F: soquirin ~ G: quercitrin
Values in mean 1SD.
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Fig. 1 HPL C chromatograms of mixed reference substances (A) and Houttuyniae Herba (B)
A-mixed reference substances; B-Houttuyniae Her ba; 1-neochlorogenic acid; 2-chlorogenic acid; 3-cryptochlorogenic acid; 4-rutin;

5-hyperin; 6-soquercitrin; 7 -quercitrin

1

2
3
4
5
6
7

L LA S e
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Fig.2 Ultraviolet absor ption spectrum of reference substances

1-neochlorogenic acid; 2-chlorogenic acid; 3-cryptochlorogenic acid; 4-rutin; 5-hyperin; 6-soquercitrin; 7-quercitrin
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Fig. 3HPLC finger print of Houttuyniae Herba
4(s) - reference peak
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t/ min
Fig. 4 HPL C finger print of 20 batches of Houttuyniae Herba

CONCLUSION

To the best of our knowledge, this is the firstampon multi-wavelength HPLC fingerprints and qutative
analysis of multi-component by single marker (QAMS)Houttuynia Cordata analysis. This novel evaluation
approach can overcome the deficiencies of prewodsebcribed methods revealing the complexity antbsyistic
effects of samples’ constituents. It provides modre qualitative information than any other sing@ealution.

Data analysis on the conents of 20 batches samgieaited that the RCF have high reliability withieir linear
ranges and could be used in quality controHofittuyniaCordata The proposed method is a simple and low-cost
quality control pattern for herbal medicines, whigh especially suitable for determination of thestable
constituents.
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