Available online at www.scholarsresearchlibrary.com

Q\(\a‘ma%(
Scholars Research Library QJ?A« "bA%
Scholars Research . . B E | &
Der Pharmacia Lettre, 2014, 6 (3):160-166 * V« »v *
(http://scholarsresear chlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

Validated UV spectroscopic method for the estimatio of three marker
compounds in marketed polyherbal ayurvedic formulaiton
Rohit K. Ajage” and Veena S. Kasture

Department of Quality Assurance Techniques, Samji€allege of Pharmaceutical Education &
Research, Kopargaon, India

ABSTRACT

The modern methods of analysis are essential falitgtive and quantitative determination of hertfafmulations
and standardization as per the WHO guidelines.rlgspnt study simple and precise UV spectroscoptbadevas
developed and validated as per ICH guidelines for estimation of the active constituents in theylpalbal
Ayurvedic. The method was developed using methaadér (50:50) mixture as solvent. The recovengists were
performed by standard addition method. The methaslfaund to be validated and can be used for reutimalysis
of herbal formulation containing withanolide, coicime and gingerol.
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INTRODUCTION

The polyherbal tablet formulation containing threerbs such adVithania somniferaColchicum luteumand
Zingiber officinaliswas selected for the study. The formulation is @ibed mainly for rheumatic conditions and
vata diseases and is having a good sale in theemarke marker selection for method developmenédam the
amount present in the herb and responsible for styptihe activity. The marker compound selectedenfeom
Withania somniferavas withanolide from Colchicum luteumwas colchicine and fronZingiber officinaliswas
gingerol. The various methods such HPLC, HPTLC raported for analysis of these markers in varioegdl
formulations[1-5].

The herbal products are usually a mixture of twonore herbs and responsible for a variety of acfldre effect of
herbal formulation depends on the amount of adtimestituent present in it. The raw material cokecfrom the
natural source may vary in the composition of actienstituent responsible for the action. So iDbees necessary
to quantify the active constituent in polyherbarnfiulation[7]. The modern method of analysis, suh
chromatographic methods are costly and time consginwhere as a UV spectroscopic method is simplgidr
sensitive, rugged, robust and gives results in atsuration of time. Since UV spectroscopic methvaas not
reported for analysis of these markers in polyhefbemulation, the objective was to develop valethtUV
spectroscopic method for analysis of marketed polydl formulation.
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Figure 1: Chemical structure of marker
MATERIALS AND METHODS

Instrumentation-
UV-Visible Spectrophotometer single beam (model kiini 1240 Shimadzu, Japan) and Double beam (model
UV-1650PC Shimadzu, Japan) with matching quartatesas used to measure absorbance.

Chemicals
Authenticated marker compounds were used for théngdedevelopment. All chemicals used were of aieit
grade. The marketed polyherbal formulation was disethe estimation of the drug content.

Method Development-

Preparation of standard solution-

100mg of each marker compound was dissolved in 1G@twvent methanol: water (50:50) to produce a lstoc
solution of 1000 pg/ml.

Development of UV method for estimation of Whanolide, Colchicine and Gingerol as per ICH guidknes

(8]

Table 1: Summary for the dilutions of markers

Sr.No. Marker Stock solution  Dilution Range A max

1. Withanolide  100GQg/ml 5-30pg/mi 223nm
2. Colchicine 1000 pg/ml 2-10 pg/ml 247nn
3. Gingerol 100Qug/ml 10-60ug/ml 279nm

Linearity- The working dilution were prepared by taking suigahbliquots of the sample from the standard and
absorbance was recorded on the UV spectrophotométke graph of conc. V's absorbance was plottetithe
regression coefficient @Rwas calculated.

Precision- Precision of the analytical method was studied hjtiple measurement of homogeneous sample; 7
replicates of 306 and 50ug/ml solution of withanolide, colchicine and gingkerespectively were prepared and
absorbance was recorded. The intra-day and ingepaision was used to study the variability af thethod. The
absorbance of precisions dilution was recordedr aftéime interval of 6hrs and 24 hrs. SD and % R8&e
calculated.

Ruggedness & Robustness Ruggedness of the method was determined by megsakisorbance of precision
dilutions on the single beam UV mini 1240. SD 8 dRSD between single beam and double beam werelatsd.
For the robustness study dilution was preparediMMCI and absorbance was recorded.

Accuracy-

1. For Withanolide

Alkaloid from Withania somniferaFhe powder material was moistened with distillederanixed with lime and
treated with ammonia solution. The lime combinethwicids, tannins and other phenolic substancesetfiee the
alkaloids. The liberated free alkaloid bases wetaeted with chloroform. The above chloroform extr was
concentrated and then shaken with aqueous acicabmaed to separate. Alkaloid salts are now in dogeous
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liquid phase while many impurities remain behindtlre organic liquid. The aqueous liquid was cobdcand
treated with dilute ammonia; the liberated freealdid extracted with chloroform, which was furthemporated to
give pure alkaloid. [9-10].The extract obtaineddufe@ accuracy study.

Preparation of test solutierLOmg extract dissolved in 100 ml of solvent toguce 100ppm solution.

Procedure— Accuracy study was performed by the standardtiatidmethod at 3 different levels (50%, 100% and
150%). The amount of test solution was kept congtanl) and standard solution volume varied atf8dent levels
(0.05, 0.1, 0.15 ml). The % recovery was calculated

2. For Colchicine

Extraction of colchicine from tablet-

The tablet powder equivalent to 100mg of colchiciras exhaustively extracted with ethanol. Alcohelitract was
concentrated and dried to syrupy residue. The wesidas dissolved in water to precipitate the insleldats and
resins. The filtered aqueous extract was then tedBeextracted with chloroform and digested wihd carbonate.
It was filtered, evaporated to a small volume aumthier extracted with chloroform. The chloroformsngistilled off
and the amorphous colchicine was recovered afleesbevaporation was crystallized from ethyl atetas pale
yellow needles [9-10].

Preparation of test solutienlOmg of colchicine extract was weighed and dissiblin above mentioned solvent
system and volume made up to 100ml. The resultdatisn was used for the accuracy study.

Procedure— Accuracy study was performed by the standard amdithethod at 3 different levels (50%, 100%,
150%). The volume of test solution was kept cortsfadml) and volume of standard was varied (0024, 0.06
ml). The resultant solution was diluted upto 10mil @bsorbance was recorded at 247nm on UV spectapleter
against reference. The % recovery was calculated.

3. For Gingerol

For accuracy study gingerol was extracted frometaby the solvent extraction method. Tablets weuvsled and
powder equivalent to 100mg of gingerol extractedhwd5% ethanol to give alcoholic extract. Solverdgsw
evaporated by vaccum distillation to give thick tgyamass. Then thick pasty mass suspended in wates.

suspended oleoresin was extracted with solvent,efiféch was further evaporated to dryness to ¢ptal ginger

oleoresin [10].

Preparation of test solutierLOmg extract dissolved in 10 ml of solvent togurce 1000ppm solution.

Procedure —Accuracy study was performed by the standard mddinethod at 3 different levels (50%, 100%,
150%). The amount of test solution was kept congf@u®ml) and standard solution volume varied atifferent
levels (0.3, 0.6, 0.9ml). The absorbance was rezbed 279nm on UV spectrophotometer against refererhe %
recovery was calculated.

RESULTS
Determination of A,y

The dilute marker solution was scanned in the rafg@g00-400nm to determine absorption maxima. Thgwas
found to be 223nm, 247nm, 279nm for WithanolidelcBigine and Gingerol respectively.
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Figure 2: UV spectrum of Withanolide
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Figure 4: UV spectrum of Gingerol
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Preparation of Calibration curve
The different dilutions for the each marker waspared across the range for each and absorbanceneasured.
The calibration curve was plotted as concentratensus absorbance.
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Figure 5: Calibration curve withanolide
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Figure 6: Calibration curve of colchicine
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Figure 7: Calibration curve of gingerol
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The develop method was validated as per ICH guideli
The result for validation parameters

1. Linearity

Table 2: Observation for the linearity

SN p t Results
r.No. arameters Withanolide Colchicine Gingerol
Linearity
Range 5-35ug/ml 2-10pg/ml 20-70pug/ml
1 Regression 0.998 0.997 0.996
’ Slope 0.02941 0.1032 0.006
Intercept 0.005347 0.03723 0.009
Line Equation 'y =0.02941x + 0.005347 y = 0.1032x + 0.03723 y=0.006x+0.009
2. LOD 0.123ug/ml 0.078ug/ml 1.4pg/ml
3. LOQ 0.37ug/ml 0.23ug/ml 4.5ug/ml

2. Precision

Table 3: Precision, ruggedness and robustness data

Sr. No Parameter Withanolide Colchicine Gingerol
T SD % RSD SD % RSD SD %RSD
1. Precision 0.0011  0.123 0.0024 0.38 0.0027 0.76
2. Intraday Precision  0.0029 0.33 0.0029 0.45 (8002 0.78
3. Interday Precision  0.0042 0.46 0.0033 0.51 @003 0.84
4. Robustness 0.0033 0.37 0.0031 0.49 0.0031 0.88
5. Ruggednes 0.003: 0.3¢ 0.003¢ 0.4¢ 0.002¢ 0.8¢

Accuracy
The accuracy was reported in form of percent remx amount in triplicate and SD.

Table 4: Observation for recovery study

Sr.No. Marker Amount taken (ng/ml)

Level % RecoveryzSD (n=3)

Std. Test
5 10 50% 96.060.160
1. Withanolide 10 10 100% 96.88+0.11¢
15 10 150% 97.480.15
2 4 50% 96.5%0.257
2. Colchicine 4 4 100% 96.35+0.137
6 4 150% 98.480.072
30 60 50% 98.8#0.142
3. Gingerol 60 60 100% 96.40.16(
90 60 150% 95.18).73

The accuracy of the method was found to be fothamolide 96.76%, for colchicine 97.13% and forggirol
96.82%

Estimation of drug content in marketed formulation-

Table 5-Quantitative estimation of active bio-marker in formulation by UV.

Sr. NoMarker Concentr ation in mg/tablet (n=3) Theoretical Concentr ation in mg/tablet [11-12]

1. Withanolide 0.3mg 0.1-0.23
2. Colchicine 1.25mg 0.5-1.3
3. Gingerol 6.5mg 5.8-8.5

The drug content was observed within the labehtlai
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CONCLUSION

The develop method was validated according to @i¢ guidelines. The method was simple, precise,splsugged
and accurate and can be used for the routine asalfypolyherbal formulation.

Acknowledgement
Authors are thankful to Principle and ManagemenSahjivani college of pharmaceutical education eesdarch,
Kopargaon for providing the facility to carry o@search work.

REFERENCES

[1] S Alquasoumi , H Yusufoguluwournal of pharmaceutical Scienc2808 33: 199-204.

[2] PS Jain, AU Tatiya, SA Bagul, SJ Surabaurnal of Analytical and Bioanalytical Techniqua&ll, 2(4): 1-36.
[3] R Ramesh, K Nirmal&Rasayan Journal of Chemist?2@12 5(1): 106-111.

[4] B Rathod, P Lilambilnternational Journal of Pharmaceutical Scierzf@l 3 4(3): 1-9.

[5] R Sangawan, N Chaurasiya, G Uniyal, P Lal, L MisPtaytochemical Analysi2008 19: 148-154.

[6] Anjoo Kamboj.Drug Discovery Research in Pharmacogn@éy 2 23-60.

[71 WHO.2002Traditional Medicine Strategy 2002-2005. World He#®rganization. Geneva.

[8] ICH Harmonized Tripatite Guidelines, Validationafalytical procedure: Text & methodology,Q2R(1).

[9] SS Agrawal, M Paridhavi. Herbal Drug Technologyjuénsity press20122:383-386,645-663.

[10]VD Rangari. Pharmacognosy and phytochemistry. Pa@arrer Publication20061:303-308,332-333, 368-
370.

[11]Indian Herbal Pharmacopoeia, Indian Drug ManufagtiAssociation Mumbai. Revised editi®Q1Q 467-
490.

[12] AK Nadkarni. Indian materia medica. Volume | andBbmbay popular prakash@005 369-371, 540-54 .

166
Scholar Research Library



