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Abstract: Chromatography, although primarily a separation technique, is mostly employed in 

chemical analysis in which High-performance liquid chromatography (HPLC) is an extremely 

versatile technique where analytes are separated by passage through a column packed with micro 

meter-sized particles. Now a day reversed-phase chromatography is the most commonly used 

separation technique in HPLC. The reasons for this include the simplicity, versatility, and scope of 

the reversed-phase method as it is able to handle compounds of a diverse polarity and molecular 

mass. Reversed phase chromatography has found both analytical and preparative applications in 

the area of biochemical separation and purification. Molecules that possess some degree of 

hydrophobic character, such as proteins, peptides and nucleic acids, can be separated by reversed 

phase chromatography with excellent recovery and resolution. This review covers the importance of 

RP-HPLC in analytical method development and their strategies along with brief knowledge of 

critical chromatographic parameters need to be optimized for an efficient method development. 

 

Keywords: HPLC, RP-HPLC, Analytical methods, Chromatographic parameter 

 

REFERENCES 

[1]. Karayannis, M. I.; Efstathiou, C. E. Significant steps in the evolution of analytical chemistry- Is the today 

analytical chemistry only chemistry Talanta., 2012, 102, 7-15. doi:10.1016/j. talanta.2012.06.003. 

[2]. Perkel, J. Advances in Analytical Chemistry: Processes, Techniques, and Instrumentation. 2017, 4 -30. 

[3]. Thammana, M. A. Review on High Performance Liquid Chromatography (HPLC), Research & Reviews: 

Journal of Pharmaceutical Analysis., 2016, 5(2), 22-28. 

[4]. Narwate, B. M.; Ghule, P. J.; Ghule, A. V.; Darandale, A. S.; Wagh, J. G. Ultra Performance Liquid 

Chromatography: a New Revolution in Liquid Chromatography. Int. J. Pharm. Drug. Anal., 2014, 2(1), 

[5]. Cielecka-Piontek, J.; Zalewski, P.; Jelińska, A.; Garbacki, P. UHPLC: The greening face of liquid 

chromatography. Chromatographia., 2013, 76, 1429-1437. 

[6]. van Deemter JJ, Zuiderweg EJ, Klinkenberg A. Longitudinal diffusion & resistance to mass transfer or cause 

of non ideality in chromatography. Chem. Eng. Sci. 1965; 5: 271-289. 

[7]. Srivastava B, Sharma BK, Baghel US, Yashwant, Sethi N. Ultra Performance Liquid Chromatography 

(UPLC): A Chromatography Technique. International Journal of Pharmaceutical Quality Assurance. 2010; 

2: 19 -25. 

[8]. Modi, V.; Dubey, A.; Prajapati, P.; Basuri, T. A Review on Recent Advancement of LC-MS: Ultra High 

Pressure Liquid ChromatographyMass Spectrometry (UHPLC-MS) and Its Applications. Int. J. Innov. 

Pharm. Sci. Res., 2016, 4(5), 544-558. 

[9]. Devdhe, P. T.; Angadi, K. Ultra performance liquid chromatography: A review. Int. Res. J. Pharm., 2011, 

2(6), 39-44. 

[10]. Palve, S. A.; Talele, S. G.; Chaudhri, G. A New Boon in Chromatography UPLC-A Review, Indo American 

J. of Pharm. Sci., 2015, 2(3),676-683. 

[11]. Kumar, A.; Saini, G.; Nair, A.; Sharma, R. Review UPLC : A Preeminent Technique in Pharmaceutical 



IJARSCT 
 ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 2, June 2022 
 

Copyright to IJARSCT                  DOI: 10.48175/IJARSCT-5602 546 
www.ijarsct.co.in 

 

Impact Factor: 6.252 

Analysis., 2012, 69(3), 371-380. 

[12]. Pratima, N.; Shraddha, B.; Zibran, S. Review of Ultra Performance Liquid Chromatography and its 

applications. Int. J. Res. Pharm. Sci., 2013, 3, 19-40. 

[13]. Patil, V. P.; Tathe, R. D.; Devdhe, S. J.; Angadi, S. S.; Kale, S. H. Ultra Performance Liquid 

Chromatography : A Review. Int. Res. J. Pharm., 2011, 2, 39-44 

[14]. Zhang YH, Gong XY, Zhang HM, Larock RC, Yeung ES. Combinatorial screening of homogeneous 

catalysis and reaction optimization based onmultiplexed capillary electrophoresis. Journal of Combinatorial 

Chemistry. 2000; 2: 450-452. 

[15]. Zhou C, Jin Y, Kenseth JR, Stella M, Wehmeyer KR, Heineman WR. Rapid pKa estimation using vacuum- 

assisted multiplexed capillary electrophoresis (VAMCE) with ultraviolet detection. J Pharm Sci. 2005; 94: 

576- 589. 

[16]. Zhu J, Goodall DM, Wren SAC. Ultra-High Performance Liquid Chromatography and Its Applications. 

LCGC. 2005; 23: 54-72. 

[17]. Greibrokk T, Andersen T. High-temperature liquid chromatography. J Chromatogr A. 2003; 1000: 743-755. 

[18]. Gerber F, Krummen M, Potgeter H, Roth A, Siffrin C, Spoendlin C. Practical aspects of fast reversed-phase 

high- performance liquid chromatography using 3 microm particle packed columns and monolithic columns 

in pharmaceutical development and production working under current good manufacturing practice. J 

Chromatogr A. 2004; 1036: 127-133. 

[19]. Tanaka N, Kobayashi H, Nakanishi K, Minakuchi H and Ishizuka N. Monolithic columns-a new type of 

chromatographic support for liquid chromatography. Anal. Chem. 2001; 73: 420-429. 

[20]. Wu N, Dempsey J, Yehl PM, Dovletoglu A, Ellison A. Wyvratt. Practical aspects of fast HPLC separations 

for pharmaceutical process development using monolithic columns. Journal of Analytical Chemistry. 2004; 

523: 149- 156. 

[21]. Jerkovich AD, Mellors JS, Jorgenson JW. LCGC 2003; 21: 606-611. 

[22]. Waters CorporationSeelam, S. C.; Priyanka, G.; Dhanalakshmi, K; Reddy, N. Switch from HPLC to UPLC: 

A novel achievement in liquid chromatography technique - A Review. Int. J. Pharm. Sci. Rev. Res., 2013, 

21(1), 237-246. Column Solutions Designed for UPLC Scientists., 2009 

[23]. Taleuzzaman, M.; Ali, S.; Gilani, S. J.; Imam, S. S.; Hafeez, A. Ultra Performance Liquid Chromatography 

(UPLC) - A Review. Austin J. Anal. Pharm. Chem., 2015, 2(6), 1056-1060 

[24]. Gaikwad, P. V.; Sawant, S. D.; Ghante, M. R.; Munot, N. M. Ultra Performance Liquid Chromatography : A 

Recent Novel Development in Hplc. Pharm. Glob. Int. J. Compr. Pharm., 2010, 1(2), 1-3 

[25]. Ding, S.; Schoenmakers, I.; Jones, K.; Koulman, A.; Prentice, A.; Volmer, D. A. Quantitative determination 

of vitamin D metabolites in plasma using UHPLC-MS/MS. Anal Bioanal Chem., 2010, 398(2), 779-789. 

doi:10.1007/s00216-010-3993-0. 

[26]. Yang, D.; Yang, X.; Yan, H. UPLC-MS/MS Determination of Twelve Ginsenosides in Shenfu Tang and 

Dushen Tang. Int. J. Anal. Chem., 2019, 621, 7125. 

[27]. Wu, T.; Wang, C.; Wang, X.; Xiao, H.; Ma, Q.; Zhang, Q. Comparison of UPLC and HPLC for Analysis of 

12 Phthalates. Chromatographia., 2008, 68(910), 803-806. 

[28]. Kamal, S.; Sharad, W. Step-up in liquid chromatography from HPLC to UPLC: A comparative  and 

comprehensive review. The Pharma Innovation Journal., 2018, 7(8), 342-347. 

[29]. Cotruţ, R.; Bădulescu, L. UPLC Rapid Quantification of Ascorbic Acid in Several Fruits and Vegetables 

Extracted Using Different Solvents. Agric. Sci. Procedia., 2016, 10, 160- 166. 

[30]. Sharma, D. K.; Kim, S. G.; Lamichhane, R.; Lee, K. H.; Poudel, A.; Jung, H. J. Development of UPLC 

Fingerprint with Multi-Component Quantitative Analysis for Quality Consistency Evaluation of Herbal 

Medicine “hyangsapyeongwisan.” J. Chromatogr. Sci., 2016, 54(4), 536-546. 

[31]. Yuk, J.; Patel, D. N.; Isaac, G.; Smith, K.; Wrona, M.; Olivos, H. J.; Yu, K. Chemical profling of ginseng 

species and ginseng herbal products using UPLC/QTOF-MS. J. Braz. Chem. Soc., 2016, 27(8), 1476-1483. 

[32]. Yang, Z. R.; Wang, Z. H.; Tang, J. F.; Yan, Y.; Yue, S-J.; Feng, W. W.; Shi, Z-Y.; Meng, X-T.; Peng, C.; 



IJARSCT 
 ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 2, June 2022 
 

Copyright to IJARSCT                  DOI: 10.48175/IJARSCT-5602 547 
www.ijarsct.co.in 

 

Impact Factor: 6.252 

Wang, C-Y.; Meng, D-L.; Yan, D. UPLC-QTOF/MSE and bioassay are available approaches for identifying 

quality fluctuation of xueshuantong lyophilized powder in clinic. Front. Pharmacol., 2018, 9, 1-11. 

[33]. Luo, Z.; Li, X.; Wang, L.; Chang, C.; Fu, Q. Development of UPLC-Q-TOF-MS coupled with cation-

exchange solid-phase extraction method for the determination of ten pyrrolizidine alkaloids in herbal 

medicines. Anal. Sci., 2019, 35(12), 1317- 1325. 

[34]. Cuyckens, F.; Borgmans, C.; Bockx, M.; Kembuegler, R.; Malderen, H. V.; Petit, D. UPLC and Online 

Radioactivity Detection of Metabolites. Waters., 2010, 1-6. 

[35]. Xie, G. X.; Ni, Y.; Su, M. M.; Zhang, Y. Y.; Zhao, Ai. H.; Gao, X. F.; Liu, Z.; Xiao, P. G.; Liu, Z.; Xiao, P. 

G.; Jia, W. Application of ultraperformance LC-TOF MS metabolite profiling techniques to the analysis of 

medicinal Panax herbs. Metabolomics., 2008, 4(3), 248-260. 

[36]. Klitgaard, A.; Iversen, A.; Andersen, M. R.; Larsen, T. O.; Frisvad, J. C.; Nielsen, K. F. Aggressive 

dereplication using UHPLCDAD-QTOF: Screening extracts for up to 3000 fungal secondary  metabolites. 

Anal. Bioanal. Chem., 2014, 406(7), 1933-1943. 

[37]. Srivastava, S.; Kumar, P. R.; Mishra, S. K. Identification of Metabolites through GC/ LC-MS Processed 

Data using Different Reference Libraries and Their Comparison. J. Pharm. Biomed. Sci., 2016, 6(6), 363 -

368. 

[38]. Evelyn, M. C. P.; Livia, M. C.; Ivana, C. R. L.; P. F. de Aguiar.; Sônia, S. C. Metabolite Fingerprinting and 

Profiling of the Medicinal Grass. J. Braz. Chem. Soc., 2018, 29(12), 2522-2534. 

[39]. Wren, S. A. C.; Tchelitcheff, P. Use of ultraperformance liquid chromatography in pharmaceutical 

development. J. Chromatogr. A., 2006, 1119(1-2), 140-146. doi:10.1016/j. chroma.2006.02.052 

[40]. Punugoti, R. A.; Jupally, V. R. Development and Validation of New Rp-Uplc Method for the Quantitative 

Determination of Olanzapine in Tablet Dosage Form. Asian J. of Pharm. Clinical Res., 2013, 6, 178-181. 

[41]. Alasvand, S.; Kim, H-J.; Haley-Zitlin, V. UPLC-QTOF-MS Method for Identification of Mango Leaf Tea 

Metabolites. Curr. Dev. Nutr., 2020, 4, 1736-1736. 

[42]. Wabaidur, S. M.; Kazi, M.; Alothman, Z. A. Development of a Stability Indicating UPLCMS/MS Method 

for Rapid and Reliable Determination of Fenofibrate in Marketed Product (Lypanthyl 200M) and Human 

Plasma. J. Pharm. Drug Dev., 2013, 1(1), 1-6. 

[43]. Liu, H.; Ren, C.; Han, D. UPLC-MS/MS method for simultaneous determination of three major metabolites 

of mequindox in holothurian. J. Anal. Methods Chem., 2018, 2768047 

[44]. Dong, M. W.; Zhang, K. Ultra-high-pressure liquid chromatography ( UHPLC ) in method development. 

Trends. Anal. Chem., 2014, 63, 21-30. 

[45]. Ramadanty, W. T.; Arozal, W.; Louisa, M.; Soetikno, V.; Purbadi, S.; Priyanto, P. Efficient validated 

method of UPLC-MS/MS to determine curcumin in rat plasma and ovarium. J. Appl. Pharm. Sci., 2019, 

9(1), 58-65. 

[46]. Chen, L.; Weng, Q.; Ma, J. A new UPLC-MS/MS method validated for quantification of jervine in rat 

plasma and the study of its pharmacokinetics in rats. J. Anal. Methods Chem., 2019, 5163625. 

[47]. Pattanaik, P.; Subrahmanyam, K. V. UPLC method development and validation for terconazole in active 

ingredient. Int. J. Pharma. Res. Heal Sci., 2015, 3(2), 22- 26. 

[48]. Garg, R.; Singh, N.; Srinivas, K. S.; Deb, B.; Ahmed A. Uplc method development and validation for 

cefditoren pivoxil in active pharmaceutical ingredient. J. Appl. Pharm. Sci., 2011, 1(7), 149-153. 

[49]. Alam, M. A.; Al-Jenoobi, F. I.; Al-Mohizea, A. M. Rapid, Validated UPLC-MS/MS Method for 

Determination of Glibenclamide in Rat Plasma. Int. J. Anal. Chem., 2018, 2569027. 

[50]. Al-Tannak, N. F.; Hemdan, A.; Eissa, M. S. Development of a Robust UPLC Method for Simultaneous 

Determination of a Novel Combination of Sofosbuvir and Daclatasvir in Human Plasma: Clinical 

Application to Therapeutic Drug Monitoring. Int. J. Anal. Chem., 2018, 6535816. 

[51]. Ramakrishna, U. V.; Sunder, S. R.; Kumar, R. K,; Sinha, S. N. Method development and validation for rapid 

identification of epigallocatechin gallate using ultra-high performance liquid chromatography. PLoS One., 

2020, 15(1), 1-11. 



IJARSCT 
 ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 2, June 2022 
 

Copyright to IJARSCT                  DOI: 10.48175/IJARSCT-5602 548 
www.ijarsct.co.in 

 

Impact Factor: 6.252 

[52]. Ma, F, Cui, Q, Bai, G. Combining UPLC/QTOF-MS/MS with biological evaluation for  NF-κB inhibitors in 

uyghur medicine althaea rosea flowers. Front Plant Sci., 2019, 9, 1-9. 

[53]. Malejko, J.; Nalewajko-Sieliwoniuk, E.; Szabuńko, J.; Nazaruk, J. Ultra-high Performance Liquid 

Chromatography with Photodiode Array and Chemiluminescence Detection for the Determination of 

Polyphenolic Antioxidants in Erigeron acris L. Extracts. Phytochem Anal., 2016, 27(5), 277-283. 

[54]. De Nys, S.; Putzeys, E.; Vervliet, P. A novel high sensitivity UPLC-MS/MS method for the evaluation of 

bisphenol A leaching from dental materials. Sci Rep., 2018, 8(1), 1-7. 

[55]. Römpp, A.; Karst, U. Current trends in mass spectrometry imaging mass spectrometry imaging. Anal. 

Bioanal. Chem., 2015, 407(8), 2023-2025. 

[56]. Kancherla, P.; Alegete, P.; Keesari, S. Stability-Indicating RP-UPLC Method Development and Validation 

for the Process Related Impurities of Nebivolol and Structural Characterization of Its Forced Degradation 

Products by LC-MS/MS. Br J Pharm Res., 2016, 14(6), 1-13 

[57]. Rashmitha, N.; Sharma, H. K.; Mukkanti, K. A validated stability-indicating HPLC method for the 

determination of impurities in florfenicol. Int. J. Res. Pharm. Biomed. Sci., 2012, 3(3), 1338-1345. 

[58]. Chilukuri , M . Hussain ,reddy, K ; Narayanareddy, P.; Venkataramana, M. A.Validated stability-indicating 

UPLC method for the determination of impurities in Maraviroc. J. Chromatogr. Sci., 2014, 52(7), 609-616. 

[59]. Kumar, N.; Sangeetha, D.; Kalyanraman, L. Determination of degradation products and process related 

impurities of asenapine maleate in asenapine sublingual tablets by UPLC. IOP Conf Ser Mater. Sci. Eng., 

2017, 263(2), 022029. 

[60]. Prakash, L.; Malipeddi, H.; Subbaiah, B. V.; Lakka, N. S. Impurity profiling and a stabilityindicating UPLC 

method development and validation for the estimation of related impurities of halobetasol propionate in 

halobetasol propionate 0.05% (w/w) cream. J. Chromatogr. Sci., 2015, 53(1), 112-121. 

doi:10.1093/chromsci/bmu027. 

[61]. Ning, Z. W.; Zhai, L. X.; Peng, J. Simultaneous UPLC-TQ-MS/MS determination of six active components 

in rat plasma: Application in the pharmacokinetic study of Cyclocarya paliurus leaves. Chinese Med. 

(United Kingdom)., 2019, 14(1), 1-11. 

[62]. Lee, K. M.; Jeon, J. Y.; Lee, B. J.; Lee, H.; Choi, H. K. Application of metabolomics to quality control of 

natural product derived medicines. Biomol Ther., 2017, 25(6), 559- 568. 

[63]. Yun, Q.; Liu, Q.; He, C. UPLC-Q-TOF/MS characterization, HPLC fingerprint analysis and species 

differentiation for quality control of Nigella glandulifera Freyn et Sint seeds and Nigella sativa L. seeds. 

Anal. Methods., 2014, 6(13), 4845-4852. 

[64]. Shen, X.; Ma, J.; Wang, X.; Wen, C.; Zhang, M. Toxicokinetics of 11 Gelsemium Alkaloids in Rats by 

UPLC- MS/MS. Biomed. Res. Int., 2020, 8247270, 1-13. doi:10.1155/2020/8247270. 63. Pan YL, Li J, Li 

X, Chen JW, Bai GG. Determination of free amino acids in Isatidis Radix by HILIC-UPLC-MS/MS. Bull. 

Kor. Chem. Soc., 2014, 35(1), 197-203. 

[65]. Thera, J. C.; Kidd, K. A.; Dodge-Lynch, M. E.; Bertolo, R. F. Quantification of sulphur amino acids by 

ultra- high performance liquid chromatography in aquatic invertebrates. Anal. Biochem., 2017, 539, 158-161 

[66]. Ahmetaj-Shala, B.; Olanipekun, M.; Tesfai, A.; MacCallum, N.; Kirkby, N. S.; Quinlan, G. J.; Shih, C-C.; 

Kawai, R.; Mumby, S.; Paul-Clark, M.; Want, E-J.; Mitchell, J. A. Development of a novel UHPLC-

MS/MSbased platform to quantify amines, amino acids and methylarginines for applications in human 

disease phenotyping. Sci.Rep., 2018, 8(1), 13987. doi:10.1038/s41598-018-31055-8 

[67]. Jaudzems, G.; Guthrie, J.; Lahrichi, S.; Fuerer, C. Total amino acids by UHPLC-UV in infant formulas and 

adult nutritionals, first action 2018.06. J AOAC Int., 2019, 102(5), 1574-1588. 

[68]. Pizzutti, I. R.; Dias J V.; De Kok, A.; Cardoso, C.D.; Vela, G. M. E. Pesticide residues method validation by 

UPLC-MS/MS for accreditation purposes. J. Braz. Chem Soc., 2016, 27(7), 1165-1176. 

[69]. . Shah, D.; Meruva, N.; Cleland, G. Multiresidue Analysis of Pesticides in Fruits and Vegetables Using 

UPLC- MS/MS. Waters 2015. 

[70]. Xu, F.; Yu, J. Y.; Wang, Q. S.; Fu, Y.; Zhang, H.; Wu, Y. L. Simultaneous determination of 25 pesticides in 



IJARSCT 
 ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 2, June 2022 
 

Copyright to IJARSCT                  DOI: 10.48175/IJARSCT-5602 549 
www.ijarsct.co.in 

 

Impact Factor: 6.252 

Zizania latifolia by dispersive solid-phase extraction and liquid chromatography-tandem mass spectrometry. 

Sci. Rep., 2019, 9(1), 1-8. doi:10.1038/ s41598-019-46523-y 

[71]. Scott RPW: Principles and Practice of Chromatography. Chrom-Ed Book Series, 2003; 1-2. 

[72]. Chatwal GR, Anand SK : Instrumental Methods of Chemical Analysis. 5th edition 2004. 1.1-1.3, 2.566-

2.2.575. 

[73]. High performance liquid chromatography [Internet]. 2009 [Accessed 2009 Jan 20]. Available from: en. 

wikipedia.org/wiki/file:Agilent1200HPLC.jpg.html. 

[74]. Renlund S, Erlandsson I, Hellman U, Silberring J, Wernstedt C, Lindström L, Nyberg F: Micropurification 

and amino acid sequence of �-casomorphin-8 in milk from a woman with postpartum psychosis Peptides. 

1993;14:1125-1132. 

[75]. Willard HH, Dean AJ: Instrumental Methods of Analysis. CBS Publishers and distributors, 7th edition 1986; 

513- 515, 580-604. 

[76]. Connors AK. A Text Book of Pharmaceutical Analysis. A Wiley Interscience publication, 3rd edition 2005; 

373- 400. 

[77]. Ahuja S, Ahuja S: High Pressure Liquid Chromatography. Comprehensive Analytical Chemistry. Elsevier; 

2006. 

[78]. Amesham Biosciences: Reversed Phase Chromatography. Principles and Methods ; 6-8. Dorsey JG, Cooper 

WT: Retention mechanisms of bonded-phase liquid chromatography. Anal. Chem. 66th edition 1994; 857A-

867A,. 

[79]. Tanford CW : Physical chemistry of macromolecules. 1961.  

[80]. How do I develop an HPLC method. Available from: www.sge.com 

[81]. Snyder LR, Kirkland JJ, Glajch JL: Practical HPLC Method Development. 2nd ed. 2001. 

[82]. Sethi PD: HPLC Quantitative Analysis of Pharmaceutical Formulations. CBS Publishers & Distributors, 

first edition 2001. 

[83]. Lindholm J: Development and Validation of HPLC Methods for Analytical and Preparative Purposes. Acta 

Universitatis Upsaliensis. Comprehensive Summaries of Uppsala Dissertations from the Faculty of Science 

and Technology. 2004; 995 

[84]. McCown SM, Southern D, Morrison, B.E. Solvent properties and their effects on gradient elution high 

performance liquid chromatography. Experimental findings for water and acetonitrile. J. Chromatogr.1986; 

352: 493-509. 

[85]. Scott PWR: Liquid Chromatography for the Analyst. New York: Marcel Dekker Inc. 1994:1-10. 

[86]. Stanley BJ, Foster CR, Guiochon G: On the Reproducibility of Column Performance in Liquid 

Chromatography and the Role of the Packing Density. J. Chrom. A. 1997; 761: 41-51. 

[87]. Christain GD: Analytical Chemistry. John Wiley & Sons Inc, 6th edition 2001. 

[88]. Nledner W, Karsten M, Stelner F, Swart R: Automating Method Development with an HPLC System 

Optimized for Scouting of Columns, Eluents and Other Method Parameters. Pittcon presentation; 2008. 

[89]. Kar A: Pharmaceutical Drug Analysis. First edition 2001; 565-592. 

[90]. Beckett AH, Stenlake JB: Practical Pharmaceutical Chemistry. CBS Publishers and  Distributors, first 

edition 2002; 157-171. 

[91]. Skoog DA, West DM, Holler FJ, Crouch SR: Fundamentals of Analytical Chemistry. 8th edition 2004; 973 

[92]. Scott RPW: Principles and Practice of Chromatography. Chrom Ed Book Series, 2003; 1-2. 

[93]. Chatwal GR, Anand SK : Instrumental Methods of Chemical Analysis. 5th edition 2004. 1.1-1.3, 2.566-

2.2.575. 

[94]. Renlund S, Erlandsson I, Hellman U, Silberring J, Wernstedt C, Lindström L, Nyberg F: Micropurification 

and amino acid sequence of �-casomorphin-8 in milk from a woman with postpartum psychosis Peptides. 

1993;14 :1125-1132. 

[95]. Willard HH, Dean AJ: Instrumental Methods of Analysis. CBS Publishers and distributors, 7th edition 1986; 

513- 515, 580-604. 



IJARSCT 
 ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 2, June 2022 
 

Copyright to IJARSCT                  DOI: 10.48175/IJARSCT-5602 550 
www.ijarsct.co.in 

 

Impact Factor: 6.252 

[96]. Connors AK. A Text Book of Pharmaceutical Analysis. A Wiley Interscience publication, 3rd edition 2005; 

373- 400. 

[97]. Ahuja S, Ahuja S: High Pressure Liquid Chromatography. Comprehensive Analytical Chemistry. Elsevier; 

2006. 

[98]. Amesham Biosciences: Reversed Phase Chromatography. Principles and Methods ; 6 -8. 9. Dorsey JG, 

Cooper WT: Retention mechanisms of  bonded-phase liquid chromatography. Anal.  Chem.  66th   edition   

1994; 857A 867A,. 

[99]. Tanford CW : Physical chemistry of macromolecules. 1961. 

[100]. McCown SM, Southern D, Morrison, B.E. Solvent properties and their effects on gradient elution high 

performance liquid chromatography. Experimental findings for water and acetonitrile. J. Chromatogr.1986; 

352: 493. 


