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ABSTRACT

A rapid and sensitive HPLC method with UV detection (206 nm) for routine analysis of alpha amyrin from Scoparia
dulcis plant extract was developed. Chromatography was performed with mobile phase containing a mixture of
acetonitrile and water (59:41) with a flow rate of 1.5 mL min™. The procedure was validated by linearity
(correlation coefficient = 0.9997), accuracy, robustness and intermediate precision. Limit of quantitation and Limit
of detection were found to be 1.2 g and 0.4 ug respectively; this indicates the method is highly sensitive. Linearity
was established by analyzing different concentration levels of alpha amyrin ranging from 0.008mg mL™ to 0.032 mg
mL’. For method precision the percent relative standard deviation was 2.96 and for intermediate precision it was
2.05 (n=6) value indicated a good precision of the analytical method. The proposed method was simple, highly
sensitive, precise, accurate indicating that the method is useful for routine quality control analysis of Scoparia
dulcis Linn. whole plant powder and quantitative deter mination of alpha amyrin.
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INTRODUCTION

Alpha amyrin is a potential anti arthritic agen} flaving a chemical namefBUrs-12-ene-3 olg-amyrenol Alpha
amyrin is triterpene having an empirical formulgHtz,O, a molecular weight of 426.73 and have structiomrahula

of (Fig. 1). Alpha amyrin has the inhibitory activiagainst lipoxygenase enzyme [2] and the antoegtive
properties of alpha amyrin were reported RJoparia dulcis Linn (Family. Scrophulariaceae) commonly known as
“Vassorinha” grows widely in open places throughli#én Brazil, China, Japan, and Taiwan. The planiabparts
were traditionally used for the medicinal purpoBke literature survey reveals the pharmacologitglartance of
the plant and the plant extracts have been repddedemonstrate antiviral activity in rats in adufit to anti
diarrhoeal activity and anti spasmodic activitidp [

In traditional medicine the plant powder has besedun the treatment of bronchitis, fever and kyddisorders [5-
7]. The plant is also used as sweet broom andrédsgnized by the Indian System of Medicine. Ttaleemotypes
of plants have been identified based on the predamitype of diterpene produced in the plant [8-10iis paper
reports a rapid and sensitive HPLC determinatiothoawith UV detection, useful for the routine gtiatontrol

of alpha amyrin in plant extracts. The method waliated by parameters such as linearity, accugaegision etc.
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The same experimental conditions enable the gadiotit of alpha amyrin in plant extracts and therebgbling the
confirmation of the label claim of alpha amyrin taining products.

MATERIALSAND METHODS

2.1. Chemicals and reagents

Standard alpha amyrin was obtained from Sigma @&lild¢USA). HPLC grade acetonitrile was obtained fiiderck
India. Ultra pure water was obtained using a MilliF-Plus apparatus (Millipore, MA, USA) was usedptepare
all solutions for the method. All other chemicated were of analytical grade unless otherwisedtate

2.2. Apparatus and chromatographic conditions

Hitachi L-2130, series chromatographic apparatus wsed for this work. Data was collected and presgwith
Ezechrome Elite workstation. The HPLC system wasipgged with an injection valve (Autosampler-L-2200)
pumping system (VWR Hitachi pump L-2130) and wit#2400 UV dual. absorbance detector. Chromatographic
separation was performed on an Inertsil (phenyl)roa (250 mm x 46 mm, bm). The mobile phase comprising a
mixture of acetonitrile and water (59:41) was defad at a flow rate of 1.5 mL mitnThe mobile phase is filtered
through 0.45um filter (Pall Life Sciences) and degassed. Chrography was performed at ambient temperature
and detection was made at 206 nm. The injectednwelvas 2Q.L.

2.3. Preparation of standard solution
A stock solution of standard alpha amyrin was pregpan mobile phase. The prepared stock solutios eituted
with mobile phase to give a solution containinghamyrin in the concentration of 2@.

2.4. Preparation of plant extract

The plant ofScoparia dulcis was collected from the surroundings of Visakhapatrand Bhubaneswar. The whole
plant collected, was dried at room temperaturethad ground to fine powder, which was passed tHi@rgASTM
BSS 85 mesh. 10 gm of plant powder was taken lask,f100 mL of methanol was added and kept onestfak 2
hr. After shaking, the flask was left overnight@m temperature. The contents of the flask weterdd through a
Whatman No. 1 filter paper. The resultant filtrates passed through 0.45filter and sealed to prevent loss of
methanol.

RESULTSAND DISCUSSION

The applied chromatographic conditions permittedoad separation of alpha amyrin in the plant extrao
decomposition of alpha amyrin was observed durimg analysis. The HPLC method was validated for the
parameters reported below.

3.1. System suitability

The chromatographic separation was carried outnfgciing standard solution five times, the peakaaneas
considered, for five replicates the percent retattandard deviation was found to be less thanA&QGexplained
above was carried out with HPLC to evaluate theomtatographic parameters (asymmetry 1. 2 to 1. 4 and
theoritical plates 6000 to 8500). Figures 2 anc@esent the chromatograms of the standard andlesgpipnt
extract), which corresponds to the chromatogragkjgaration of the compound. The system suitaliéisy was
performed by injecting a standard alpha amyrin fivges. The % Relative Standard Deviation was fotane less
than 2.0. It was concluded that the developed nokiththe optimum according to the studied paramei#rerefore
this method can be applied to its intended purpageno problems, its suitability being proved.

3.2. Specificity

Under the same chromatographic condition blank emathwas injected standard was injected, the peaikypof

Alpha amyrin was studied by using PDA detector fouhd to be homogenious at set condition at peakrege
95% the peak purity obtained was 0.999 for botimdded as well as sample. The U.V spectrum of samapte
standard are same.No placebo studies performeceaalviknow well it was plant powder sample. Repahie
results were observed
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3.3. Stability of the solution

The experiment was conducted for 74 hr with theddad and sample solutions injected at hours 8, 8, 12, 24,
36, 48 and 72hr. The solutions of the standardsanaple were found to be stable up to 72 hr at sanapler chiller
temperature configured at 5 The area percent difference with initial anchy3tandard and sample solutions was
found to be 98.9% and 98.1% respectively.

3.4. Linearity

Linearity was evaluated by different concentratiarisstandard solutions chromatographed using ththanel,
analyzing each concentration twice. The peak andacancentration was subjected to least squararliregression
analysis to calculate the correlation coefficierfthe linearity of peak area responses versus ctratiems was
observed with in the range of 0.008 mghtb 0.032 mg mt* (r = 0.9997, n = 7). The linear response was olser
over the examined concentration range. The regute tabulated table 1.

3.5. Accuracy and repeatability

Accuracy of the method was established by mears i@&covery experiment. Accuracy was studied ushmget
different solutions containing 120, 140 and 160%Alpha amyrin in the whole plant powder (the ex&drstandard
addition technique). The recovery data was reparteédble 5. The obtained values were within thegeaof 100.56
to 102.33 %, which indicates the accuracy of theého The system repeatability was calculated fiwven
replicate analysis and the low coefficient of vaoia values are indicative of precision of the noeth

3.6. Robustness

The robustness of the method was studied, on tlvelemgth_+2 nanometer and flow rateG:2 ml/min during the
study, where a slight variation in the retentiondiof alpha amyrin was observed but the perceatyaasboth the
cases was found to be more or less the same imdj¢he robustness of the method.

3.7. Precision

The intermediate precision is a method of precidietween repeatability and reproducibility and hibgld be
established according to the circumstances undmtwihe procedure was intended to be used [11].pFeeision is
usually expressed as variance, relative standaritien or coefficient of variation of a series wleasurements
[12].

Method precision was carried out in one day at serperimental conditions using six different sarspdé assay
concentration alpha amyrin with two repetitionsheacThe mean, standard deviation and coefficientasfation
(RSD = 2.97%) were tabulated (Table.3). The lowugal of the coefficient of variation are indicatioé the
precision of the method.

The intermediate precision was obtained when theayass performed by multiple analysts, using midtip
instruments, on multiple days, in one laboratory][1n order to study these effects simultaneouslyultivariate
approach was used. The considered variables ineodbysts (1 and 2) and days (1 and 2). Each erpatiwas
repeated three times in order to estimate the ewpeatal error variance. The analysis was carrietl ipua
randomized order according to the experimental ptgorted (table 4). The content of alpha amyritaivied were
comparable to that of the method precision resuitee percent relative standard deviation found &5,
indicating a good precision of the analytical pichoe.

3.8. Limit of quantitation

Limit of quantitation and limit of detection of HELmethod for alpha amyrin in standard solution westablished
at a signal/noise (S/N) ratio of 10 and 3 respetfivwhich were experimentally verified by ninedofions. The
experiment was carried out up to 72 hr with thed#ad and sample solutions injected at 0, 2, 42824, 36, 48
and 72 hr. the solutions of the standard and sample found to be stable up to 72 hr at auto samngiidler
temperature configured at %5 The area percent difference with initial and h#2for standard and sample was
found to be 98.9% and 98.1% respectively, whiclicae the sensitivity of the method. The limit atelction and
limit of quantitation for alpha amyrin was foundhte 0.4ug mL™ and 1.2ug mL™* respectively.

236
www.scholar sresear chlibrary.com



Naresh Kumar Katari et al

Der Pharma Chemica, 2013, 5 (6):234-240

Fig. 1.Chemical Structure of Alphaamyrin

Fig. 2. Chromatogram of Standard Alpha amyrin
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Fig. 3. Chromatogram of alpha amyrin in plant extract
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Table 1. Resultsof thedata analysisfor the quantitative deter mination of Alpha amyrin by the proposed method.(Linearity results)

Parameter Value
Intercep -8868.4.
Standard error of y estimate 4912.15
r (Regression coefficient) 0.9997
Number of observatiol 7
Degrees of freedom 5

x coefficient (slope) 33936303.60

Standard error of coefficie 232077.5
Limit of detection (LOD)ug mL* 0.4
Limit of quantitation (LOQ)ug mL* 1.2

Table 2 Results from recovery experiment

Powder takerstd added

% of Alpha amyrin Rep-1 Rep-2 Mean Found (mfjRecoveryMean recovery

(mg) ml stock

| 10002.: 0.  85385! 85396 85390 064 101.¢

100% 1l 10003.! 0.C  86632¢ 86252t 86442 0.64 102.¢ 102.3:
1] 10008.6 0.0 862536872645 867591  0.65 103.0
| 10003.6 1.0 10256950246901025193 0.76 121.7

120% 1l 10008.! 1.C 103479:104468!103973¢ 0.77 123 122.3¢
1] 10003.¢ 1.C 102878(102568(102723(  0.7€ 122.(
| 10009.3 2.0 119547B1603781177926 0.88 139.8

140% Il 10004.5 2.0 1186378935861189982 0.89 141.3 140.79
1 10005.¢ 2.C 118945:119159:119052. 0.8¢ 141.c
| 10005.: 3.C 136625!1358291136227( 1.01 161.7

160% Il 10000.5 3.0 1356288665781361431 1.01 161.7 162.29
1l 10008.8 3.0 13786523763851377519 1.03 163.5

Table 3 Resultsfrom Method precision

SD: Sandard Deviation

M ethod Precision
Sample NdQuantity of powder (mgyolume (ml) Peak Area Alpha amyrin found (mgysAlpha amyrin present
Rep-1 Rep-2 Avg

1 10002.5 100 85863869645859152 5.28 0.053
2 10005.8 100 81569821542818620 5.03 0.050
3 10002.9 100 83415234523834338 5.13 0.051
4 10005.6 100 84568839854842772 5.18 0.052
5 10003.8 100 85123%64535852885 5.24 0.052

6 10004.! 10C 79156: 79284¢ 79220 4.817 0.04¢

Mean 5.12 0.05

sSD 0.15 0.002

% RSD 2.96 2.97

%R.SD: Relative Sandard Deviation

Table 4 Resultsfrom I nter mediate precision

SD: Sandard Deviation

Inter mediate Precision\different day
Sample NdQuantity of powder (mgyolume (ml) Peak Area Alpha amyrin found (mgyoAlpha amyrin present
Rep-1 Rep-2 Avg

1 10000.5 100 82345835468829462 4.99 0.050
2 10008.8 100 85923%61243860239 5.17 0.052
3 10004.9 100 86235869241860800 5.17 0.052
4 10001.6 100 85623852645854440 5.14 0.051
5 10005.8 100 85236549562850964 5.11 0.051
6 10002.5 100 8142783568818923 4.92 0.049

Mean 5.08 0.05

SD 0.10 0.001

% RSD 2.06 2.05

%R.SD: Relative Sandard Deviation
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Table5 Resultsfor Comparison

Comparison for Method precision and intermediate
Method precision spl-1 5.2
Method precision spl-2 5.0
Method precision spl-3 5.1
Method precision spl-4 5.1
Method precision spl-5 5.24
Method precision spl-6 4.8]
Intermediate precision spl-1 4.9p
Intermediate precision spl-2 5.17
Intermediate precision spl-3 5.17
Intermediate precision spl-4 5.14
Intermediate precision spl-5 5.1
Intermediate precision spl-6 4.9p
Mean 5.10
SD 0.13

% RSD 247

Table 6 Results from assay experiment

Assay Experiment\Different instrument
. Peak Area . .
Sample NaQuantity of powder (mgyolume (ml) 1 2 AverageAIpha amyrin found (mgYeAlpha amyrin presept

1 10008.2 100 1935268358931935581 5.26 0.0526
2 10005.6 100 1952639623151957475 5.32 0.0532
3 10008.5 100 1942358456231943990 5.28 0.0528
4 10001.5 100 1882638962511889442 5.13 0.0513
5 10004.2 100 19235219152361919380 5.21 0.0521
6 10006.8 100 195326119423651947813 5.29 0.0529
7 10001.2 100 1942311123561927336 5.24 0.0524

Mean 5.25

SD 0.006

% RSD 1.14

CONCLUSION

The proposed high-performance liquid chromatogmphéthod has been evaluated over the linearityGigom,

accuracy and suitability and proved to be converged effective for the quality control of alphawim in plant

extracts. The measured signal was found to be ggeeiccurate and linear over the concentratiorange tested
(0.008-0.032 mg mit) with a correlation coefficient of 0.9997. The pesed method on HPLC to determine alpha
amyrin has been proved in a linear, precise, ateusalective manner and encouraging its applicaticanalysis
applied in routine quality control.
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