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ABSTRACT

A rapid, sensitive and accurate liquid chromatographic tandem mass spec-
trometric method is described for simultaneous determination of rutin and
quercetin in A. lakoocha Roxb. bark. Rutin and quercetin was extracted
fromthe plant using methanol. The chromatographic separation wasachieved
using aThermo Hypurity C18 (50x4.6 mm) 5.0 u column interfaced with a
triple quadrapole mass spectrometer. The mobile phase consisted of amix-
ture of Methanol: 10 mM ammonium acetate buffer whose pH was adjusted
t0 3.00+ 0.05 with acetic acid (85:15, v/v) and was delivered at a flow rate of
05 mL min. Electrospray ionization (ESI) source operated in the negative
ion mode was used for the quantitation. Detection was performed using an
Applied Biosystems Sciex APl 5000 M ass spectrometer. The method was
found to be simple, precise, accurate, fast, specific and sensitive and can be
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used for routine quality control analysisof Rutin and quercetinin A. lakoocha

Roxb. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Artocarpus lakoocha Roxb (Syn: A. lacucha
Buch.-Ham.) isamember of thefamily Moraceae and
iscultivatedin Uttar Pradesh,Bengal, Khas Hillsand
Western Ghats. Itiscalled Monkey Jack in Englishand
in Ayurveda it is called Lakuch, Kshudra Panas,
Granthipha aand Pitanaasha. Bark when applied ex-
ternally, drawsout purulent matter; healsboils, cracked
skin and pimples’¥. The brown powder called Puag-
Haad in Thailandisaproduct of theagueousextraction
of A. lakoocha prepared by boiling the wood chips

and then evaporating water away. This preparation has
been used asatraditional anthelmintic drug for treat-
ment of tapeworminfectionin Thailand3. Phytochemi-
cal screening hasrevea ed that it contains many phy-
tochemical of which beta-sitosterol, cycloartenal,
cycloartenone, a-amyrin acetate and lupeol acetate
(bark); oxyresveratrol, lupeol, rutin and quercetinare
few to name*9,

Rutinisamember of bioflavonoids, alargegroup
of phenolic secondary metabolitesof plantsthat include
more than 2,000 different known chemicals.
Bioflavonoids such as Quercetin, Rutin, and Hesperi-
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Figurel: Structures, (a) Rutin, (b) Quercetin

din are important nutrients due to their ability to
strengthen and modulate the permeability of thewalls
of theblood vessdsind uding capillaries. Rutinmay have
antioxidant, anti-inflammatory, anticarcinogenic,
antithrombotic, cytoprotectiveand vasoprotective ac-
tivities. Itis, however, much moresolublein water and
methanol. Rutin’s molecular formulais C, H, O, its
molecular weight is610.53 daltons, and its structural
formulaisshowninfigure 1d°. Quercetin, amember
of theflavonoidsfamily, exertsmany beneficid health
effects, includingimprovement of cardiovascular hedith,
reducing risk for cancer, protection against osteoporo-
ss. Thisphytochemical hasanti-inflammatory, anti-a-
lergic and antitoxic effects. Most of these properties
arelinkedto its strong antioxidant action of quercetin
but quercetin a so modul atesthe expression of specific
enzymes. Quercetininduces apoptosisand influences
proteinand lipid kinase signaling pathways. Quercetin
isacandidatefor preventing obesity-rel ated di seases.
Itsmol ecular formulaand molecular weightisC H, O,
and 302.24 respectively. It isfreely solublein water
and methanol itsstructural formulaisshowninfigure
1b!7.

Thequadlity of herba medicinethat isthe profileof
the constituentsin thefina product hasimplicationin
efficacy and safety. Dueto the complex natureandin-
herent variahility of thechemica congtituentsof theplant

—— Fyll Peper

TABLE 1: Resultsof recovery experiment

Total
amount

Amount of
Preanalysed std added to

StandardLevel Samplein preanalysed ]fgusrg(; SD (%) Re(((:)(/)v?ry
(hgmL?) samplein . (n=7) 7
Ly mn (ng
(gm0
0 38.044 0 38.001 0.7531.982 99.89
Rutin 25%  38.044 9.5 47.131 0.5531.173 99.13
50% 38.044 19 56.496 0.086 0.151 99.04
Mean 99.35
0 30.588 0 30.564 0.5411.769 99.92
Quercetin 25%  30.588 75 37.443 0.3570.954 98.31
50%  30.588 15 45.219 0.1950.432 99.19

Mean 99.14

based drugs, it isdifficult to establish quality control
parameters and modern analytical techniquesareac-
cepted to hepin circumventing thisproblem®. Recently,
the concept of marker-based standardization of herbal
drugsisgaining momentum. Identification of mgor and
unique compoundsin herbsas markersand devel op-
ment of analytical methodol ogiesfor monitoring them
arethekey stepsinvolved in marker-based standard-
ization.

Quantitation of rutinand quercetin using different
chromatographic techniques hasbeen reported™®Y, Lit-
erature survey, hence, reved ed that thereisno method
availableinthe public domainfor quantitation of rutin
and quercetin from the bark of A. lakoocha Roxb. us-
ingan LC-MS-M Ssystem. So, theaim of the present
work wasto develop asmple, fast, sensitive, precise,
and accurate LC-MS-M S method for simultaneous
determination of rutin and quercetin from thebark of A.
|lakoocha Roxb. The devel oped method was further
validated asper ICH guiddinestoindicateitssuitabil-
ity[12'131.

EXPERIMENTAL

(A) Chemicalsand prepar ation of standard solu-
tions

HPLC grade M ethanol and acetonitrile were pur-
chased from J.T.Baker, Mumbai, India. Extra pure
Formicacid (99.9%) and ammonium formatewas pur-
chased from Fluka, Steinheim, Germany. High purity
deionised water wasprepared in-houseusingaMilli-Q
water purification system obtained from Millipore,
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Bangalore, India. Standard rutin and quercetin (Purity
99 %) was procured from Sigma-Aldrich (Aldrich Di-
vison; Steinheim, Federd Republic of Germany).
Stock solutionsof rutin and quercetin (1000 pg mL-
1 were prepared separately by accurately weighing 10
mg of both standards, transferring to two different 10
mL volumetricflask, dissolvingin minimumquantity of
methanol and diluting to volumewith the same sol vent.
Further the solutions containing themixtureof rutinand
quercetinwere prepared using these stock solutionsin
methanol :water (80:20). The concentration rangesfor
both, rutinand quercetininworking standard solutions
were0.5ngmL*to 100 ngmL™.

(B) Plant material and prepar ation of sample so-
lution

TheA. lakoocha Roxb. bark was collected from
collected from Sadashivgad (Karwar) District of
Karnataka, Indiaduring theflowering season. Theplant
was authenticated by the Botanical survey of India
(Pune) Auth 08-137. The collected material wasdried
at room temperature, under shadeandthengroundina
mixer to afine powder. Thiswasthen passed through
anASTM BSSmesh (size85) and storedin an airtight
container at room temperature. 5mg of the dried pow-
der wasaccurately weighed, placed in astoppered tube
and 10 mL of Methanol was added. The samplewas
vortexed for 1-2 minutesand then | eft over night. The
content wasfiltered through Whatmann No. 41 filter
paper and the clear supernatant was collected in adry
tube. Thissolution wasused for further experiments.

(C) Instrumentation and chromatographic condi-
tions

A Hypurity C_, (50x4.6mm), 5p obtained from
Thermo Electron, Mumbai, Indiawas used for thecom-
pound retention. The mobile phase consisted of mix-
tureof Methanol: 20mM ammonium acetate buffer pH
adjusted to 3.00 + 0.05 with acetic acid (85:15 v/v)
and was delivered at aflow rate of 0.5 mL min? by
employing a Shimadzu Prominence series (Kyoto, Ja-
pan) binary pump, at ambient temperature. Detection
wasachieved using anApplied BiosystemsAPI 5000
MS-MSapparatus (Applied Biosystems, Ontario, and
Canada) fitted withaTurbo lon Spray source. Thein-
strument wasinterfaced with acomputer running Ap-

Hnalytical CHEMISTRY o

plied Biosystems Analyst version 1.4.2 software.
Electrospray ionization (ESl) wasperformedinthenega:
tiveion mode. The spray voltage and sourcetempera-
turewere-4500V and 550°C respectively. Nitrogen
was used asthe collision gas. The Declustering Poten-
tial (DP), Collision Energy (CE), Entrance potential
(EP), Cédll Exit Potentia (CXP) wereoptimized during
tuning as-255, -44, -10, -35 eV for rutinand -130, -
30, -10, -19for quercetin. Thecollison activated dis-
sociation (CAD) gaswasset at 5 psi, whilethecurtain
gaswas set at 15 psi. The Applied Biosystems API
5000 LC-MS-M S apparatuswas operated at unit reso-
lutioninthemultiplereaction monitoring (MRM) mode,
monitoring thetransition of the deprotonated molecular
ion Mz 609.2 to the product ion m/z 301.0 for rutin
and thetrangition of the deprotonated molecular ionny
z 301.0 to the product ion m/z 150.8 for quercetin.
Theinstrument responsewas optimized for both rutin
and quercetin by infusing acongtant flow of astandard
solution (100 ng mL %) viaaT-pieceinto the stream of
mobile phase e uting from the column. Figure2 and 3
showsthe product ion mass spectraobtai ned from col -
lision-induced dissoci ation of the deprotonated molecu-
lar ionsof rutin and quercetin respectively.

(D) Method validation
(a) System suitability

System suitability tests are used to ensure repro-
ducibility of theequipment. Thetest wascarried out by
injecting 10 uL of mixture of standard solution of rutin
and quercetin (25 ngmL ™) six times. The% RSD was
found to be0.78 % and 1.60 % for rutin and quercetin
respectively, which wasacceptableasit islessthan 2%.

(b) Linearity

In order to establish linearity, themixture of stan-
dard solutionsof Mimosineat eight different concen-
trations (0.5, 2.0, 5.0, 10.0, 25.0, 50.0, 80.0 and 100.0
ng mL ) wereprepared in mobile phase. Each of these
solutions (10 uL) was injected and the detector response
for thedifferent concentrationswas measured. A graph
was plotted of drug peak areaagainst concentration.
The plot waslinear intherange 0.50 ngmL-*to 100.0
ng mL* for both rutin and quercetin. The experiment
was performed threetimes and the mean was used for
theca culaions. Theequation of linear regression curve
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Figure2: Representative spectraof product ion of Rutin

STD_01 - Rutin (Standard) 609.2/301.0 amu - sample 1 of 8 from Run_01.wiff
Area: 4778 counts Height; 681e+002 cps RT: 2.45 min
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Figure3: Representativespectraof product ion of Quer cetin
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Figure4: Representativechromatogram of sandard Rutinat ~ Figure5: Representative chromatogram of rutin in bark of
A. lakoocha Roxb.
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Figure6: Representative chr omatogram of standard Quer -

cetinat LLOQ leve (0.5ngmL™?)

obtained wasy =9725.9x — 11804.5, where y = (peak
area), x = (concentration of rutinin ng mL™*) witha
correlation coefficient 0.9965 for rutin and for querce-
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Figure7: Representativechromatogram of quer cetinin bark

of A.

lakoocha Roxb.

tin the linear regression curve obtained was y =
115316.8 x — 147661.2 with a correlation coefficient
0.9984. Typica chromatogramsof standardsand plant
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(c) Limit of detection and limitsof quantization

Thesignal-to-noiseratio of 3:1 and 10:1 wasused
to establish LOD and LOQ), respectively. The LOD
and LOQ of both rutin and quercetinwere0.1ngmL-
tand 0.5 ng mL* respectively.

(d) Assay

Thedevel oped LC-M S-M Smethod was used for
determination of with acorrelation coefficient 0.9965
from the bark of A. lakoocha Roxb. . The sample
working solution (10 uL) was injected and the area of
rutin and quercetin pesk was measured. Fromthecali-
bration curve, theamount of rutinand quercetinindry
powder of bark of A. lakoocha Roxb. was cal cul ated.
Theretentiontimeof rutinin samplesolutionandinthe
standard sol ution wasfound to be 2.46 min. and that of
guercetin wasfound to be 2.74 min. The mean assay
valueof rutin and quercetin wasfound to be 0.076 mg
/gand 0.061 mg /g respectively with % RSD as 1.98
and 1.73% in bark of A. lakoocha Roxb.

(E) Precision and accur acy

Theintra-day and inter-day precision wasused to
study the variability of the method. The % RSD for
intra-day and inter-day precision for rutinwere 0.91%
and 1.31%, respectively and for quercetinwere 1.19%
and 1.06%. Accuracy of the method was studied using
the method of standard addition. Standard solutions
were added to the extract of the bark powder of A.
lakoocha Roxb. and the percent recovery was deter-
mined at two different level s 25% and 50%. Rutinand
guercetin content was determined and the percent re-
covery wascd culated. Theresultsof recovery andysis
areshowninTABLE 1.

RESULTSAND DISCUSSION

Thehigh selectivity of MS-M S detection alowed
the devel opment of avery specific and rapid method
for smultaneousdetermination of rutin and quercetinin
A. lakoocha Roxb. bark. During method devel opment
different optionswereeva uated to optimize, detection
parametersand chromatography. Electrospray ioniza:
tion (ESI) was evaluated to get better response of
analytes as compared to atmospheric pressure chemi-

Hnalytical CHEMISTRY o

cal ionization (APCI) mode. It wasfound that the best
signd wasachieved withthe ESI negativeion mode. A
mobile phasecontaining formic acid solutionand Metha
nol invarying combinationswastried during theinitia
development stages. But the best signa was achieved
using amobile phase containing 10mM ammonium ac-
etate buffer pH adjusted to 3.00 + 0.05 with acetic
acid in combination with Methanol (15:85 v/v). Use of
ashort Hypurity C g, (50mm x 4.6mm), 5z column
resultedinreduced runtimeof 5min. Regressonandyss
of calibration datashowed that thelinearity of Mimosine
was observer over aconcentration rangeof 0.5ngmL-
1to 100 ng mL-* with regression coefficient of 0.9965
and 0.9984 for rutin and quercetin respectively. The
concentration of rutin and quercetinin 1.0 g of whole
plant powder of Mimosa pudica L. was found to be
0.076 mg and 0.061 mg respectively.

When themethod wasvalidated intermsof instru-
mental precision, intra-assay precision and intermedi-
ate precision, the percent RSD valueswere found to
belessthen 2, indicating that the proposed methodis
preciseand reproducible. The accuracy of the method
was established by meansof recovery experiments. The
mean recovery was closeto 100%, whichindicatesthat
method isaccurate. Thelow values of %COV for rep-
licateandysesareindicativeof precison of themethod.
Themethod isspecific becauseit resol ved the standard
rutin and quercetin well in presence of other
phytochemicals of bark powder of A. lakoocha Roxb.

CONCLUSION

A new LC-MS-M S method has been devel oped
for quantification of rutinand quercetinfrom the bark
of A. lakoocha Roxb. The method developed with
careful vaidationwasfoundto befast, smple, precise,
sensitiveand accurate. Thelinearity, precision, accu-
racy of the method proves that the method is easily
reproduciblein any quality control set-up provided all
the parametersarefollowed accurately.
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