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ABSTRACT

KEYWORDS

Pueraria tuberosa is a commonly used Chinese herbal medicine, which
contains a series of isoflavones as its chief pharmacologically active con-
gtituents. Using puerarin asmarker, arapid, reproducible and efficient liquid
chromatography-tandem mass spectrometry (LC-M SM S) method has been
developed to quantify puerarin from Pueraria tuberosa. The analyte and
Internal Standard (IS) were chromatographed on a Hypurity C
(50mmx4.6mmi.d., 5u particle size) column using 10uL injection volume
with arun time of 2 min. The precursor and product ion of analyteand 1S
were monitored on atriple quadrapol e mass spectrometer, operating in the
multiple reaction monitoring mode (MRM) with positive polarity. The pro-
posed method was validated over the range of 25ug/ml to 750ug/ml. The
proposed LC-MS/M S method was validated for linearity, accuracy, preci-
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sion and limit of quantitation.

INTRODUCTION

In Ayurveda, Pueraria tuberosa is known as
‘Vidari’ whose tuber is used for wide variety of ail-
ments. It isused as aphrodasiac, tonic, gal actagogue,
diuretic, antidiabetic and dterative. Therootisgiven
indemulcent and refrigerant infever. Itisusedinrheu-
matism and also to reduce swelling of joints. Pueraria
tuberosa belongsto the Family Fabaceae. Reported
chemical constituents in Pueraria tuberosa are
puerarint?, B-sitosterol?, tuberosin®. Pueraria
tuberosaisalarge, perennial climber with very huge
tuberous roots, used to treat many pharmacological
activities of which antihepatotoxic activity and anti-
implantation activity inratg® arefew to name. Thestruc-
tureof puerarinisshowninfigure 1.

© 2010 Trade SciencelInc. - INDIA

Determination of puerarinin Puerariatuberosa by
HPTLCisreported®. Determination of puerarinin Chi-
nesetraditiona medicinal preparationby HPLCisre-
ported”. Theaim of thisstudy wasto develop aselec-
tive, rapid, precise, and accurate method for determi-
nation of puerarinin Puerariatuberosa.

Figurel: Sructureof puerarin
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EXPERIMENTAL

Standard puerarin and azithromycin (I1S) werepro-
cured from Sigma-Aldrich Chemie (Steinheim, Ger-
many). AR grade Ammonium acetate was procured
from Quligens Ltd. (Mumbai, India). HPLC grade
Methanol was purchased from J.T. Baker Inc.
(Phillipsburg, NJ, USA). Purified water was obtained
from Milli QA 10 gradient water purification system
(Millipore, Bangdore, India).

Rootsof Puerariatuberosa were collected from
Thane, Indiaand were authenticated by the National
Botanical Research Institute (NBRI), Council of Sci-
entificand Industrial Research, Lucknow, India

Sandard and samplepreparation

The stock solution (A) of puerarin (1000ug mL™2)
and azithromycin (10ug mL 1) was separately prepared
inMethanol. Azithromycin was used asInternal Stan-
dard (1S). Working solutions of puerarinintherequired
concentration rangewere prepared by appropriate di-
lution of the stock solutionsin M ethanol : Weter (50:50
vIv).All thesolutionswere stored at 2-8°C and brought
to room temperature before use. 10uL of the IS solu-
tion was added uniformly while preparation of thelin-
earity range of 25.0pug mL-1to 750.0ug mL ™.

Roots of Pueraria tuberosa were collected,
washed, dried in the shade, and powdered. The pow-
der was passed through an 80-mesh sieve and stored
inan airtight container at room temperature. 5 mg of
theaccurately weighed, dried whol e plant powder was
transferred to a10mL standard volumetric flask and
made upto the mark with the M ethanol. Thesolution
was vortexed for five minutes and then | eft to stand
overnight at room temperature. The solution wasfil-
tered through Whatman filter paper no 41 (E. Merck,
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Figure2: Fragmentation pattern of puerarin
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Mumbal, Indid). Thefiltratewascollectedinadry stop-
pered test tube. After filtration 1ml of above sample
wastransferred to 25ml standard volumetric flask and
diluted upto themark with theMethanol: Water (50:50
v/Vv). Thissample solution was used for the assay.

Liquid chromatography and mass spectrometric
conditions

AnHPLC system (Shimadzu, Kyoto, Japan) con-
sisting of a binary LC-10AD prominence pump,
autosampler (SIL-HTc) and solvent degasser (DGU-
14) were used for the analysis. For separation, the
sampleswere analysed without any guard column on
Hypersil Hypurity C , (50mmx4.6mmi.d., 5u particle
size) anaytica columnof Thermo (1) Pvt. Ltd. (Indid).
Theflow rateof the mobile phase under isocratic con-
dition waskept at 0.4ml/min. The autosampler tem-
perature was set at 4°C and theinjection volumewas
10uL. Column oven temperaturewas set at 40°C. The
mobile phase cons sted of 2mM ol/L ammonium acetate
(pH 3.5) and Methanol (20:80 v/v). Thetota runtime
was 2.0 min. Detection of andyteand ISwas performed
on atriple Quadrapole mass spectrometer, API-3000,
(MDS SCIEX, Toronto, Canada) equipped with Turbo
ion spray ioni zation sourceand operatingin positiveion
mode. Anayst softwareversion 1.4.1 was used to con-
trol al parameters of LC and MS. Quantitation was
performed using multiplereaction monitoring (MRM)
modeto study parent — product ion (m/z) transitions
for Puerarin (417.1/297.0) and internal standard
azithromycin (749.5/591.3). Thetypicd fragmentation
pattern of Puerarinisshowninfigure2.

Source dependent parametersoptimized were: Gas
1 (Nebuliser gas): 12 psi; Gas 2 (Heater gas flow):
8000cc/min; Temp (TEM): 450°C; lon spray voltage:
5500 volts. Compound dependent parameters were
like: Dedugtering patentid (DP), Entrancepotentid (EP),
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Figure3: Chromatogramof puerarinand IS
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Focusing Potentid (FP), Collison Energy (CE) and Cell
Exit Potential (CEP) were92V, 10V, 350V, 30V
and6V for puerarinwhilefor azithromycinwere45V,
14V , 370V, 40V and 15V respectively. Nitrogen
wasused asCollison activated dissociation (CAD) gas
and was set at 6psi. Quadrapole 1 and Quadropole 3
both weremaintained at unit resolution and dwell time
was set at 400msec for both.

Analytical data processing

Chromatographic datawas collected and integrated
using Analyst softwareversion 1.4.1. Peak arearatio
of Puerarin/ ISwas utilized for the construction of cali-
bration curve. Weighing of 1/x (linear regression analy-
siswherex isthe analyte concentration) was used for
curvefitting. Concentration of puerarinin plant sample
was cd culated from the equation (y=mx+c), wherey is
the peak arearatio.

Method validation

System suitability testsare used to ensure repro-
ducibility of theequipment. Thetest wascarried out by
injecting 10uL of the standard solution of puerarin
(375ug mL1) six times. The %RSD wasfound to be
1.76, which wasacceptable asitislessthan 5 %.

The linearity of the method was determined by
andys sof slandard plotsassociated witha9-point stan-
dard calibration curve. Threelinearity curvescontain-
ing ninenon-zero concentration (25.0, 50.0, 62.5, 75.0,
150.0, 375.0, 500.0, 600.0 and 750.0ug mL1) were
analyzed. Cdlibration curvesof peak arearatio versus
concentration weredrawn. In each case, 10ulL of the
solutionswereinjected. A linear rel ationship between
TABLE1: Linearity datafor puerarin*- of theequationy =

mx + ¢, wherey ispeak area, misthedope, xistheconcentra-
tion and cistheinter cept

Data Puerarin
Linearity range ung mL™ 25.0t0 750.0
Slope (m)* 0.00260
Intercept (c)* 0.0088
Correlation coefficient (R) 0.9994
LOD pugmL™ 5
LOQugmL™ 25
Instrument Precision (RSD[%], n = 10) 121
Intraday Precision (RSD[%], h = 3) 1.17
Interday Precision (RSD[%], n =3) 1.18
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thepeak arearatio and the concentration was observed
for puerarin in the range of 25.0ug mL*to 750.0ug
mL1. The experiment was performed thrice and the
mean of the peak areawas used for the calculation.
Typical Chromatogramsof Puerarin and IS are shown
infigure3.

Thesignal-to-noiseratio of 3:1 and 5:1 was used
toestablish LOD and LOQ respectively. The LOD and
LOQ of puerarin were 5.0ug mL* and 25.0ug mL*
respectively. Thelinearity dataisgivenin TABLE 1.

10uL of plant extract was injected and peak area
of puerarinwas measured using thelinearity equation.
The assay procedure described was repeated seven
times starting from wei ghing of the plant powder. The
retention time of puerarin and ISwere 1.04 min and
0.83 minrespectively. Themean assay val ue of puerarin
wasfound to be 2.22%.

Stock solution of puerarin and azithromycin were
stable at room temperaturefor 24 hoursand at 2-8°C
for 32 daysin Methanol.

RESULTSAND DISCUSSION

Chromatographic analysisof analyteand internal
standard wasinitiated under isocratic conditionwithan
aimto devel op asimple separation processwith short
run time. Separation wastried using various combina
tionsof Methanol and buffer with varying contents of
each component on variety of columnslike C; and
Betasil C , toidentify the optimal mobile phase that
producethe best sengitivity, efficiency and peak shape.
Useof buffer of pH-3.5 helpedinachieving good re-
sponsefor M S detection operating in positive mode.
Thusthemobile phase consisting of 2mM Ammonium
acetate with pH adjusted to 3.5 with formic acid:
Methanol 20:80 v/v wasfound suitablefor andyteand
interna standard. High content of Methanol (80%) in
Mobile phasehelped in e uting the analyteand internal
standard within 2 minutes at flow rate of 0.4ml/min.
Hypersil Hypurity C18 (50mmx4.6mmi.d., 5u par-
ticlesize) column gave good peak shape and response
evenat LOQ level. For andyteandinterna standard
low injection volumeof 10ul reduced overloading of
column with analytethere by ensuring more number of
analysesonthe samecolumn.

Theresponseto puerarinwasfoundto belinearly
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dependent on concentration in therange 25ug ml-to
750ug ml, with correl ation coeffient of 0.9994. The
variability of the method was studied by analyzing
aliquotsof thedifferent concentrationsof puerarin so-
lutions on the same day (intra-day precision) and on
different days (inter-day precision) and by instrument
precision. Theresultswereexpressed as% RSD. The
% RSD vaueswerefound to belessthan 5%, indicat-
ing that the sel ected method is precise and reproduc-
ible

Therobustness of the method was studied, during
method devel opment, by determining theeffectsof small
variation, of mobile phase composition (+2%). No sig-
nificant change in Retention time or in response of
puerarinwas observed, indicating therobustness of the
method.

CONCLUSION

Thedeveloped LC-MS/MSmethod isselective,
rugged, rapid, preci se, and accurate which can beused
for quantitativedetermination of puerarinfrom Pueraria
tuberosa root powder.
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