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Abstract

Quantitative analysis of Piperine and plumbagin in Benjakul formulation by

TLC-densitometric method

Pitchakorn Petaipanakij, Wathunyu Sirithaporn, Pattamapan Lomarat', Pongtip Sithisarn®, Savita Chewchinda”
' Departmentof Food Chemistry, Faculty of Pharmacy, Mahidol University
z Departmentof Pharmacognosy, Faculty of Pharmacy, Mahidol University
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The purpose of this studywas to develop and validate a TLC densitometric method for quantitative analysis
of piperine and plumbagin contentin “Benjukul (BEN)” Thai polyherbal formulation. BEN was recognized in
the list of herbal medicinal products of national list of essential medicine of Thailand as carminative and
adaptogenic drug. ForlIn-house preparation, the dried powder of root of Plumbago indica Linn., root of Piper
sarmentosum Roxb., stem of Piper interruptum QOpiz., fruit of Piper longum Linn. and rhizome of Zingiber
officinale Roscoe were mixed in equal proportion according to BEN formula. For BEN commercial products, 4
brands of BEN were purchased from herbal drug stores in Bangkok. TLC analysis was performed on an
aluminum sheet of silica gel 60 F254 using toluene: ethyl acetate: formic acid (8:2:0.5, viv/) as a mobile
phase. The densitometric scanning was performed by TLC Scanner 3 (Camag, Switzerland) with winCATS
software. The wavelength of the detector was set at 254 nm. The TLC densitometric method was validated by
evaluation of linearity, precision, accuracy, limit of detection (LOD) and limit of quantitation (LOQ) according
to the International Conference on Harmonization guideline. The proposed TLC densitometric method showed
acceptable validation parameters. The correlation coefficient value was > 0.995, confirming the linearity of the
method. Intra-day and inter-day precisions were shown to be precise with relative standard deviations of less
than 5%. The average percentage recoveries of piperine and plumbagin were 99.87% and 107.45%,
suggesting acceptable accuracy. The LOD of piperine and plumbagin were found to be 5.03 and 2.84
ng/band while the LOQ of piperine and plumbagin were found to be 15.26 and 7.51 ng/band, respectively.
For quantitative analysis of in-house preparation and 4 commercial products of BEN, it was found that the
content of piperine and plumbagin were in the ranges of 0.98+0.0007 - 1.71£0.0011 %w/w and not detected -
0.61+0.0009 %w/w, respectively. TLC-densitometric method showed several advantages such as rapid,
reliable, less solvents used, and low cost analysis. It provides a qualitative and quantitative analysis of

piperine and plumbagin in BEN for quality control of the raw materials and its commercial products.



