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ABSTRACT KEYWORDS
A simple, selective, precise and stability-indicating high-performance thin Rutoside;
layer chromatography (HPTL C) method for the analysis of Rutoside bothin HPTLC,
bulk drug and pharmaceutical formulation has been developed and vali- Validation;
dated. The method employed HPTL C a uminium plates precoated with silica Stability;
gel 60 F,, as the stationary phase. The solvent system consisted of Tolu- Degradation.

ene: methanol: gacial acetic acid (4:1.5:0.5 v/viv). The systemwasfound to
give compact spot for Rutoside (R, value of 0.40 + 0.02). Densitometric
analysisof Rutosidewas carried out in the absorbance mode at 366 nm. The
linear regression analysis data for the calibration plots showed good linear
relationship withr?=0.999+ 0.0015 with respect to peak area in the concen-
tration range 700-1200 ng per spot. The mean values = SD of slope and
intercept were5.2599 + 1.47 and 2899.5 + 1.78, respectively, with respect to
peak area. The method was validated for precision, recovery and robust-
ness. Thelimitsof detection and quantification were 27.99 and 84.83 ng per
spot, respectively. Rutoside was subjected to acid and alkali hydrolysis,
oxidation, light and thermal degradation. The drug undergoes degradation
under acidic, basic and light exposure conditions. This indicates that the
drug is susceptible to acid, base and light (Photo degradation). The de-
graded product was well resolved from the pure drug with significantly
different R, value. Statistical analysis provesthat the method is repeatable,
selective and accurate for the estimation of investigated drug. The pro-
posed developed HPTLC method can be applied for the identification and
guantitative determination of Rutoside in bulk drug and pharmaceutical
formulation. © 2015 Trade Sciencelnc. - INDIA

INTRODUCTION Rutosi deose (rhamnose and glucose)*3. It isfoundin

many typica nutrimentd plants(especiadly inbuckwhed,

Rutoside (3, 3, 4, 5, 7-pentahydrohyflavone-3-  apple and black tea) and isan important dietary con-
rhamnoglucoside) isaflavonoid of theflavonol type,  stituent of food and plant-based beverages*9. Like
consisting of theflavonol quercetin and disaccharide  other flavonoid derivatives, which al display aremark-
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Figurel: Densitogram of sandard Rutosde (R, 0.40£0.02),
measur ed at 366 nm, maobile phasetoluene: methanaol: glacial
aceticacid (4:1.5:0.5 viviv).

ablearray of biological and pharmacologica activities,
Rutoside exhibits antioxidant, anti-inflammatory,
anticarcinogenic, antithrombic, cytoprotective and
vasoprotectiveactivities®”. By increasing the strength
of the capillaries and reducing their permeability,
Rutosi de hel ps preventing hemorrhagesand rupturesin
the capillariesand connectivetissues, andistherefore
often usedto treat chronic venousinsufficiency, hemor-
rhages and epitaxig?8.

A detalledliteraturesurvey for Rutoside (Rutin) re-
ved ed that severa ana yticd techniqueshavebeen de-
scribed for Rutosi de determination®?, For example,
PharmacopoeiaHel veticarecommends direct spectro-
photometric detection based on the strong absorption
of ultra-violet (UV) light by conjugated double bounds
and hydroxyl groups® and i ndirect spectrophotomet-
ric methods based on theformation of colored chel at-
ing complexes with metal ions were proposedi®1y,
Several HPLC23 | C-M S| HPTLC*>1¢ RP-
UFLCY, RP-HPLC!®, UV induced Fluorescence*®
were devel oped for estimation of Rutoside simulta-
neoudy inherbs, herba formulationsand Pharmaceuti-
cal dosageforms.

However only few methods have been devel oped
and validated for pharmaceutica dosageforms. Hence,
our study reportsasimple, preciseand economic, sta-
bility-indicating HPTLC method for determination of
Rutosidein Tabl et formulation. The method wasvali-

—— Fuyl] Paper
dated accordingto |CH guidelines®.

EXPERIMENTAL

Material and reagents

Rutoside bulk drug and tablet Rutoside (250 mg)
wereobtained from Macleods Pharmaceuticas(Daman,
India). Hydrochloric acid and sodium hydroxide pel-
letswereobtained from Merck LaboratoriesLtd., In-
dia Methanol, Hydrogen peroxide, tolueneand glacia
acetic acid are a so obtained from Merck Specialties
Private Ltd., India. All chemicalsused are of HPLC
grade. Milli-Q Water was used throughout the experi-
ment.

I nstrumentation and chromatogr aphic conditions

The sampleswere spotted in theform of bands of
6 mm width with a Camag microliter syringe on
precoated silicagel aluminium plates60 F, (20 < 20
cmwith 250 mm thickness, E. Merck), usingaCamag
Linomat 5 applicator. The plateswere prewashed with
methanol and activated at 60°C for 5min prior to chro-
matography. Thedit dimension waskept at 6.00 x 0.45
mm (micro) and 20 mm/s scanning speed was em-
ployed. Themobile phase consisted of toluene: metha-
nol: glacial aceticacid (4: 1.5: 0.5v/v/v), and 10 ml of
mobilephasewasused. Linear ascending devel opment
wascarriedoutina20 x 20 cm twin trough glass cham-
ber (Camag, Muttenz, Switzerland) saturated with the
mobile phase. The optimized chamber saturationtime
for themobile phase was 20 min at room temperature.
Thelength of thechromatogram run was gpproximately
8 cm. Subsequent to development; the TLC plateswere
driedinacurrent of air with the help of anair dryer.
Densitometric scanning was performed on aCamag
TLC scanner 3 and was operated by Win-CAT S soft-
ware. Finally, themobile phase consisting of toluene:
methanol: glacial aceticacid (4: 1.5: 0.5 v/v/v) gavea
sharp and well-defined peak at R, valueof 0.40 (Figure
1). Finalized chromatographic conditions were ex-
pressedin TABLE 1.

Prepar ation of standard stock solutions

An accurately weighed quantity of 10 mg Rutoside
wastransferredto 10 mL volumetricflask and dissolved
inmethanol, and volumewasmadeup to mark with the
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TABLE 1: Finalized chromatogr aphic conditions

Parameters

Specifications

Stationary phase

Mobile phase

Chamber saturation 20 minutes
Migration distance 80 mm
Activation of prewashed plate 10 min

Band width 6 mm

Slit dimensions 6.00 x 0.45 mm
Radiation source Deuterium lamp
Scanning wave ength 366 nm
Distance between bands 15.0 mm

Aluminum backed silicagel 60 F-254 TLC plates, (10 cm x 10 cm, layer thickness 0.2 mm,
E-Merck, Darmstadt, Germany) prewashed with methanol

toluene: methanol: glacid acetic acid (4:1.5:0.5 v/viv)

same solvent to obtain concentration of 1000 ng/iL.
Aliquots of standard solutions 0.7, 0.8,0.9, 1.0, 1.1
and 1.2iL of Rutoside was applied on TLC plates with
thehelp of microliter syringe, using Linomat 5 sample
applicator to obtain the concentration of 700, 800, 900,
1000, 1100 and 1200 ng per spot.

METHOD VALIDATION

Linearity and range

Aliquotsof standard stock solutions 0.7, 0.8, 0.9,
1.0, 1.1 and 1.2 iL of Rutoside was applied on TLC
plateswiththehd p of microliter syringe, usng Linomat
5 sampleapplicator to obtain the concentration of 700,
800, 900, 1000, 1100 and 1200 ng per spot. The stan-
dard curveswereeva uated for within day and day-to-
day reproduci bility. Each experiment wasrepeated 6
times. Thecdlibration curvewas plotted by considering
the peak areas versus corresponding concentration.
Sengitivity

In present study thesengtivity parameter waseva u-
ated by determining the LOD and LOQ of the drug.
TheLOD and LOQ parameter waseva uated by using
thedlopeof lineand standard deviation obtained from
cdibration curvestudies. Thelimit of detection (LOD)
and limit of quantification (LOQ) wereca culated using
equations LOD = 3.3 x N/B and LOQ = 10 x N/B,
where N isthe standard deviation of the peak areas of
thedrugs(n=3), taken asameasureof noise, andBis
the dope of the corresponding calibration curve.

Specificity
Hnalytical CHEMISTRY o

Method specificity waseva uated for interference
of closdly rdated impuritiesand excipientsintheandy-
sisof drug solution. The specificity of themethod was
ascertained by analyzing the standard drug and sample.
Thespot for Rutos dein samplewas confirmed by com-
paringthe R, values and spectraof the spot with that of
thestandard. The peak purity of Rutos dewas assessed
by comparing the spectraat threedifferent levels, i.e.
peak start (S), peak apex (M) and peak end (E) posi-
tionsof thespot.

Accuracy

To check the accuracy of the method, recovery
studieswere carried out at three different levels 80,
100 and 120 %. Baselevel concentrations of analytes
in tablet formulation used were 900 ng/spot for
Rutoside.

Precision

Repeatability of sampleapplication and measure-
ment of peak areawere carried out using Six replicates
of the same spot (900 ng per spot of Rutoside). The
intraand inter-day variation for the determination of

Rutosidewas carried out at three different concentra-
tionlevelsof 800, 900 and 1000 ng per spot.

Robustness

By introducing small changesin the mobile phase
composition, theeffectsontheresultswereexamined.
M obile phases having different compositions of tolu-
ene: methanol: glacia aceticacid (4: 1.8: 0.5and 3.9:
1.2: 0.5 v/viIv) weretried, and chromatograms were
run. Thevolume of mobile phase and saturation time
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TABLE 2: Linearity study of Rutoside

Sr. Concentration

Peak area mean +

0,

No in [ng/spot] SD. % R.SD.
1 700 6512.69 + 28.55 0.43
2 800 7091.39 +24.22 0.34
3 900 7556.67 + 6.16 0.79
4 1000 8114.63 + 56.45 0.69
5 1100 8587.40 + 27.51 0.32
6 1200 9185.42 + 30.36 0.33

9000
8000
Area
7000
6000,
0 - .
0 700 800 200 1000 1100 1200

Concentration
Figure2: Calibration curve of Rutoside; Y =5.2599 X +
2844.5; Where, Correlation coefficient = 0.999, Slope =
5.2599, I nter cept = 2844.5

wasvariedintherangeof + 5%. Time from spotting to
chromatography and from chromatography to scanning
wasvaried from 5, 20 and 40 min.

Ruggedness

Ruggedness of themethod was performed by spot-
ting 900 ngof Rutosi deby twodifferent andysts, keeping
sameexperimenta and environmenta conditions.

Application of proposed method for estimation of
drugintablet formulation

Twenty tabletswereweighed and finely powdered.
Amount of tablet powder equivalent to 10 mg of
Rutoside waswei ghed accurately, transferred to 100
ml volumetric flask and shaken with 50 ml methanol for
15 min. Volumewas made up to 100 mL with methanol
and ultrasonicated for 15 min. Solution wasthenfil-
tered through Whatmann filter paper No. 41. Thesolu-
tion was suitably diluted with methanol to get concen-
tration 100 ng/iL of Rutoside. 9 iL of each drug was
gppliedintheform of bandsonthe TLC platein order
to get 900 ng/spot concentration. The platewasdevel -
oped using mobilephase, containing toluene: methanal:
glacia aceticacid (4: 1.5: 0.5v/iviv).

FORCED DEGRADATION STUDIES

—— Fuyl] Paper
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Figure3: The3D linearity spectraof Rutosdestandard drug
solution.

Thedrugswere subjected to stress conditions of
acidhydrolyss, dkali hydrolysis, oxidation, therma deg-
radation and light degradation. Stresstesting of thedrug
substance can helpto identify thelikely degradation
products, which caninturn help to establish thedegra-
dation pathwaysand intrinsic stability of themolecule.
Specificity istheability of the method to measurethe
anayteresponsein presenceof itspotentia impurities.

Acid- and base-induced degradation

Tenmilligramsof Rutos dewas separatdly dissolved
in10 mL of methanolic solutionof 0.1 N HCl and 0.01
N NaOH. These solutionswere kept for 6 hrs. and 12
hrs. respectively a room temperatureinthedark inor-
der to excludethe possible degradative effect of light.
Onemillilitrefrom the above sol utionswastaken and
neutralized and then diluted up to 20 mL with methanal.
Theresultant solutionswereapplied on TLC platein
triplicate (9iL each, i.e. 900 ng per spot).

Hydrogen peroxide-induced degradation

Tenmilligramsof Rutos dewas separatdly dissolved
in 10 mL of methanolic solution of hydrogen peroxide
(10 %, viv). The solution waskept for 48 hrs. at room
temperatureinthedark in order to excludethe possible
degradativeeffect of light. Theresultant solution was
appliedon TLC plateintriplicate (0.9 uL each, i.e. 900
ng per spot).

Photochemical degradation

The photochemical stability of thedrugwasa so
studied by exposing thestock solutionto direct sunlight
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TABLE 3: Recovery studies

Drug Initial Amount [ng/spot] Amount added (%) Amount recovered + S.D.[ng/spot] [n=3] % Recovered % RSD
800 80 1438.17+ 11.07 99.87 0.77
Rutoside 800 100 1595.42+ 8.05 99.71 0.50
800 120 1755.67+ 11.05 99.75 0.63
TABLE 4: Precison studies(Intra- day and inter- day)
Intra day % Amount found Inter day % Amount found
Drug Conc.[ng/spat]
Mean + SD [n= 3] % RSD Mean + SD [n= 3] % RSD
800 100.52 + 0.65 0.64 100.69 + 0.63 0.62
Rutoside 900 99.49 + 0.40 0.40 99.38+0.50 0.51
1000 99.82+0.40 0.40 100.11+0.54 0.54
TABLES5: Resultsof repeatability studies
Amount Taken (ng/spot) Amount Found (ng) Amount Found %
900 894.34 99.37
900 897.22 99.69
Rutoside 900 905.15 100.57
900 901.38 100.15
900 899.28 99.92
900 906.71 100.74
Mean + SD 900.68+ 4.71 100.07 = 0.52
%RSD 0.53 0.52
TABLE 6: Resultsof robustnessstudies
Parameters + SD of peak area % RSD
M obile phase composition
toluene : methanal: glacial acetic acid (4:1.8:0.5 v/viv) 8.00 0.10
toluene : methanal: glacial acetic acid (3.9:1.2:0.5 viViv) 8.39 0.11
Mobile Phase volume
5mL 8.90 0.11
10 mL 10.39 0.13
Saturation Time
15 Min. 24.59 0.32
25 Min. 21.44 0.28
Time from spotting to chromatography 21.16 0.50
Time from chromatography to scanning 23.34 0.43

for 48 hrs. Theresultant solution (0.9 uL, i.e. 900 ng
per spot) wasappliedonaTLC plate.

Dry heat degradation

The powdered drug stored at 70°C for 48 hrs. un-
der dry heat condition showed no significant degrada-
tion. Indl degradation studies, theaverage peak areas
of Rutosideafter gpplication (900 ng per spot) of three
replicateswere obtained.

RESULTSAND DISCUSSIONS

Validation of themethod
Linearity and range

Thelinear regression datafor thecalibration curves
showed good linear rel ationship over theconcentration
range 0.7 - 1.2 ng/uL for Rutoside (n= 6). Typically,
theregression equationsfor the calibration curvewas
found to be'y = 5.2599x + 2844.5 (r>= 0.999) for
Rutoside. Thecalibration curvewasplotted by consid-
ering the peak areas versus corresponding concentra-
tion (Figure2). Theresultswereexpressed in TABLE

Hnalytical CHEMISTRY o
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TABLE 7: Resultsof ruggedness
Analyst —I Analyst -1
Drug % Amount found + SD [n = 3] % RSD % Amount found =+ SD [n = 3] % RSD
Rutoside 100.05+ 0.52 0.64 99.33+0.13 0.12
. \_ -
Figure4: Peak purity spectraof sandard Rutoside(A), sample ®is o%s 0% obs obs 15 =

(B) extracted from a Rutoside tablet, scanned at the peak-

gart, peak-apex, and peak-end

400
au

Rutoside

Degradant

Figure6: Chromatogram of Rutoside subjected to alkaline
hydrolysis

Track 5.ID: LD=4

Rutoside

023 043 083 0583

003 023 043 103

Figure5: Chromatogram of Rutoside subjected to acid hy-

drolysis

2 and 3D linearity spectraof RutosdeshowninFigure

3.
Sengitivity

Thelinearity equationwasfoundtobeY =1.9615
X +5396. TheLimit of Quantificationand Limit of De-
tection for Rutoside were found to be 84.83 ng and
27.99 ng, respectively. [Where, N = 16.64, B =
1.9615]. Thisindicatesthe adequate sensitivity of the

method.
Specificity

Rt

Figure7: Chromatogram of Rutoside subjected tolight deg-
radation

The peak purity of Rutos dewas assessed by com-
paring the spectra at peak start, peak apex and peak
end positions of the spot, i.e. r? (S, M) = 0.99893 and
r2(M, E) =0.999. Good correlation (r2 = 0.9989) was
a so obtai ned between standard and sample spectraof
Rutoside (Figure4).

Accuracy

The proposed method when used for subsequent

estimation of Rutos defrom the pharmaceutical dosage

formed after over spotting with 80%, 100% and 120%
of additiona drug afforded good recovery of Rutoside.
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TABLE 8: Analysisof marketed tablet formulation; Brand
Name: ENZOMAC Mfg. By: M acleods Phar maceuticals;
Batch No.: BK T1004HB Aver ageweight: 453.15mg

OH
o ]

I OCH oH

o

Dru Amount Taken Amount Found  Amount Found
9 (ng/spot) (ng) % HO OH
900 883.58 98.17 0O O
900 883.89 98.21 OH O O
Rutoside 900 884.83 98.31
900 886.32 98.48 H.C o
900 885.11 98.34 HO
900 885.96 98.44
Mean + SD 884.95+ 1.08 98.32+0.12 HO OH
%RSD 012 012 Figure8: Sructureof Rutoside
TABLE 9: Forced degradation studies
. . Degradants %
Agent Exposuretime Condition Degradant R¢ ,
peak Degradation
0.1 N HCI 6 hrs. Room temp. Peak Found 0.42 20%
0.01N NaOH 12 hrs. Room temp. Peak Found 0.48 18.52%
10 % H,0, 48 hrs. Room temp. Not found
Dry Heat 48 hrs. 70°C Not Found - -
Light 48 hrs. Sunlight Peak Found 0.51 14.69%

The amounts of drug added and determined and the
percentage recovery are listed in TABLE 3, which
showed that the % amount found was between 99.71
% and 99.87 %o with% R.S.D. >2.
Precision

The precision of the devel oped HPTLC method
wasexpressed intermsof percent relative standard de-
viation (% RSD). Theresults, presentedinTABLE 4
and resultsof repeatability expressed inTABLE 5. %
R.S.D. valuesfoundto belessthan 2, revealed high
precision of themethod.

Robustness

The standard deviation of peak areaswas cal cu-
lated for each parameter, and % RSD wasfound to be
<2.Thelow vauesof % RSD vaues, showninTABLE
6, indicated the robustness of the method.

Ruggedness

Peak areawas measured for same concentration
solutions, Six timesby two andys. Theresultsaregiven
inTABLE 7, showed that the% R.S.D. waslessthan 2
and % amount found was between 99.33 - 100.05 %.

Analysisof themarketed formulation

A single spot at R 0.40 was observed in the
chromatogram of the drug samplesextracted fromtab-

lets. Therewasnointerferencefromtheexcipientscom-
monly present inthetablet. Thelow % RSD vdueindi-
cated the suitability of thismethod for theroutineandy-
sisof Rutosidein pharmaceutical dosageforms. The
resultsexpressed in TABLE 8.

For cedegradation

The chromatogram of the acid-degraded samples
for Rutoside showed additional peak at R, value0.42
(Figure5), base-degraded drug showed 0.48 (Figure
6) and light degraded drug showed additional peak at
R,value0.51 (Figure 7). Thespot of thedegraded prod-
uct waswell resolved from the Rutos de (Figure 8) spot.
In each cases, the concentration of thedrug was chang-
ingfromtheinitial concentration, indicatingthat Rutoside
undergoes degradation under acidic, basic and light
exposureconditions. Thisindicatesthat thedrugissus-
ceptibleto acid-base hydrolysis and light degradation.
Thechromatogramsof hydrogen peroxideand dry heat
samplesof Rutoside showed only the spotsof the pure
drug. The higher R, values of degraded components
indicated that they were more polar than the analyte
itself. TheresultsarelistedinTABLEDO9.

CONCLUSIONS

Themodalities adopted in experiment were suc-
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cessfully validated as per ICH guidelines. Thedevel-
oped HPTLC method wasfound to beaccurate, smple,
precise, specific and stability-indi cating and can be con-
veniently gppliedfor quaity control andysisinindustry
andishaving short runtimewhich significantly reduces
theanalysistime and cost. Statistical analysisproves
that themethodisrepestableand sdlectivefor theandysis
of Rutosideasbulk drug and in pharmaceutical formu-
lations. The method can be used to determinethe pu-
rity of thedrug availablefrom the various sources by
detecting therelated impurities. Asthe method sepa-
ratesthe drug from its degradation products, it can be
employed asastability-indicating one.
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