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    Herbs have been used for medicinal purposes since ancient time. A large number of populations in the world rely on herbs and herbal extracts for different ailments. The Indian traditional medicine system – “Ayurveda” also recognizes the importance of the herbs and their authenticity.




    In the words of Sage Acharya Charaka,




    Tasyāpīyaṃparīkṣā- Idamevaṃprakṛtyevaṃguṇamevaṃprabhāvamsmindeśe




    jātamasminnṛtāvevaṃ gṛhītamevaṃnihitamevamupaskṛtamanayā ca mātrayā




    CarakaSaṃhitāVimānasthāna 8:87




    “Meaning - for selection of herbs Organoleptic, physical and chemical characteristics, habitat, season, method of collection, method of preservation, processing, and dosage should be considered”




    With the increasing reliance of the worldwide population on herbs, the selection of the right quality of herbs, identification, and authentication are the need of time. In the modern day, different techniques like taxonomy, biological and chemical fingerprinting are in use to validate the procedure for the selection of the right quality herb.




    In the present book, we have developed and compiled the High-Performance Thin Layer Chromatography (HPTLC) fingerprints of some of the commonly used medicinal plants. HPTLC fingerprint provides a scientific approach for the identification and authentication of herbal material as it provides a unique phytochemical distribution pattern which can be seen in the form of bands and can further be used for the purpose of qualitative and quantitative checks.




    I am sure that this book will be immensely helpful as a reference book for the scientific community working in this area throughout the nation and world over.




    

      Acharya Balkrishna


      University of Patanjali


      Patanjali Research Foundation Trust


      Haridwar


      India


    


  




  




  




  

    Introduction to High-Performance Thin Layer Chromatography (HPTLC)
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      Abstract




      This chapter discusses chromatography, classification of chromatography, thin layer chromatography (TLC) and how high-performance thin-layer chromatography (HPTLC) is an advanced version of TLC. In brief, this chapter also discusses the advantages and the areas where the HPTLC technique can be used.
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      Introduction




      Chromatography is a technique or a process that is used to separate compounds from a mixture. It consists of two different phases: one is stagnant which is the stationary phase. The other is the mobile phase which moves through the stationary phase and separates out the components on the basis of their interactions with the mobile and stationary phases. The stationary phase can be solid (silica gel) or liquid, and mobile phase can be in liquid, gas, and supercritical form.




      Chromatography can be classified on the basis of the mobile phase into liquid chromatography and gas chromatography. It is also classified on the basis of separation mechanism: ion exchange, size exclusive and adsorption, and can also be categorised by the shape of the bed into column chromatography and planer chromatography (TLC).


    




    

      THIN LAYER CHROMATOGRAPHY (TLC)




      TLC is a chromatographic technique that is used to elute out compounds on a thin layer of stationary phase generally prepared from silica gel.




      For performing TLC/ HPTLC analysis, first, we dissolved the sample in a suitable solvent. The prepared sample is then applied on the TLC plate either manually or by autosampler (in HPTLC) in the form of a band or a spot. This TLC plate is then transferred to the chamber containing the mobile phase for development.




      As the mobile phase passes through the stationary phase, it allows the compounds to be separated on the basis of their polarity or affinity with both phases. As the mobile phase migrates toward the marked solvent front, the TLC plate is removed and dried. The developed TLC plate is then visualized under UV 254 nm, 366 nm, and white light with or without derivatization on the basis of the molecule to be detected [5].




      HPTLC is the mechanized and advanced form of TLC as it allows the application of samples through the automatic sampler, with complete documentation of chromatographic data using software, and also with an auto scanner which helps in the identification of compounds. It provides both qualitative and quantitative analysis which is not possible in manual TLC methods.




      The use of HPTLC allows proper separation with high resolution, repeatability, analysis of multiple samples together, visual inspection of chromatograms, and fast delivery of results.




      TLC/HPTLC can successfully be hyphenated with other analytical techniques like High-performance liquid chromatography (HPLC), Mass spectroscopy (MS) and Fourier transform infrared (FTIR), which can give new dimensions to the research works [5].




      

        Advantages of TLC/HPTLC




        TLC offers several advantages:





        

          	Visual representation and documentation of results.




          	Parallel analysis of samples for fast screening.




          	Flexibility.




          	Detection of multiple samples.


        




        

          Visual Representation and Documentation of Results




          TLC provides the option to visualize the chromatograms in the form of the TLC plate image. TLC plate can be visualized under UV 254 nm and 366 nm for UV active compounds and some compounds can also be documented after derivatization using different spraying reagents on the basis of the class of compounds. Compounds are visualized in the form of bands and provide a fingerprint of that particular sample Fig. (1)
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Fig. (1))


          HPTLC fingerprint of Withania somnifera (L.) Dunal at 254 nm.


          Mobile phase (MP): Toluene: ethyl acetate: formic acid (5: 5: 1 v/v/v). S1: Witheferin A (Rf 0.28),


          T: Withania somnifera (L.) Dunal, S2: Withanolide A (Rf 0.20), S3: Withanolide B

        




        

          Parallel Analysis of Samples for Fast Screening




          This technique enables parallel analysis of multiple samples. In one TLC plate, we can apply approximately 18 different samples or same samples of different batches. TLC plate is developed under same chromatographic conditions and visualized, and it provides fast screening of multiple samples at one time Fig. (2).
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Fig. (2))


          Parallel analysis of multiple samples. MP: Ethyl acetate: toluene: formic acid (5: 5: 1 v/v/v).


          A: 254 nm, B: 366 nm.
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