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Abstract 
High Performance Liquid Chromatography (HPLC) has been used for the analysis of natural and synthetic 

compounds. This review gives an overview about some special features involving the mode of operation, mobile 

phase, detector, column and the flow rate of solvent system employed. This review paper provides useful 

information regarding the identification, separation and quantification of various natural as well as synthetic 

compounds. 
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Introduction 
A variety of methods are available for analyzing 

pharmaceutical compounds. High Performance/ 

Pressure Liquid Chromatography (HPLC) is one of 

the best methods of choice for analysing a variety 

of natural and synthetic compounds. It is because it 

offers high performance over ambient pressure.[1] 

This method is used for checking the purity of new 

drug candidates, monitoring changes or in process 

testing for developing new formulations and quality 

control or assurance of final drug products. HPLC 

is a dynamic adsorption process[2] and is a 

separation technique conducted in the liquid phase 

in which a sample is separated into its constituent 

components by distributing between the mobile 

phase and a stationary phase. HPLC utilises a liquid 

mobile phase to separate the components of a 

mixture. The stationary phase can be a liquid or a 

solid phase. These components are first dissolved in 

a solvent, and then forced to flow through a 

chromatographic column under a high pressure.[3] 
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HPLC acquires a high degree of versatility not found in other 

chromatographic systems and it has the ability to easily 

separate a wide variety of chemical mixtures. Some axioms 

of HPLC are: Sample must be soluble; for separation, 

analytes must be retained and have differential migration in 

the column; the mobile phase controls HPLC separation; the 

final analyte solution should be prepared in the mobile 

phase.[4]  

In this review, we discussed the role of HPLC in the 

qualitative and quantitative determination of natural 

phytoconstituents and synthetic drug molecules. 

HPLC EVALUATION FOR PHYTOCONSTITUENTS
 

[5-45] 

For quality control of herbal products, high performance 

liquid chromatography (HPLC) is a popular method for the 

analysis of herbal medicines because it is accurate, precise 

and not limited by the volatility or stability of the sample 

compounds. HPLC combined with diode array detector 

(HPLC/DAD), electrochemical detection (HPLC-ED), mass 

spectrometer (HPLC /MS)  have been successfully employed 

in qualitative and quantitative determination of various types 

phytoconstituents including alkaloids, flavonoids, tannins, 

glycosides, triterpenes, sterols etc. A brief description of 

HPLC conditions for some phytoconstituents were discussed 

in table 1. 
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Table 1: HPLC conditions for some 

phytoconstituents evaluation[5-45] 
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PHYTOCONSTITUENTS EVALUATED VIA HPLC[5-45] 

Large number of phytoconstituents were quantified via 

HPLC technique for example: flavonoids  (quercetin, 

kaempferol, cyanidin); flavonoid glycosides (rutin); tannins 

(ellagic acid, ellagitannins); alkaloids (camptothecin, 

phyllanthin); polyphenols (arbutin); coumarins; triterpenes 

(ursolic acid, arjunolic acid); carotenoids (lycopene);   

sphingolipids etc. Some of reported quantified 

phytoconstituents were shown in figure 1. 
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Figure 1:  Phytoconstituents quantified via HPLC 

 

 HPLC EVALUATION FOR SYNTHETIC 

DRUGS [46-86] 

 

HPLC methods have been used in the determination 

of drugs in biological fluids and in pharmaceutical 

dosage forms. HPLC determination method with 

spectroscopic detection is useful for routine quality 

control of drugs in pharmaceutical formulations and 

stability studies. Various types of detectors: photo 

diode array, ultraviolet (UV), ultraviolet visible 

(UV-VIS), fluorometric, fluorescence have been 

employed along with different types of columns (C-

8, RP-8, RP C-18, SB-CN, ODS-2) depending upon 

the synthetic drug to be evaluated. Some of reported 

synthetic drug molecules evaluated via HPLC were 

shown in table 2 given below. 
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SYNTHETIC MOLECULES EVALUATED 

VIA HPLC [46-86] 

Synthetic molecules were successfully evaluated 

both qualitatively as well as quantitatively via 

HPLC as shown in figure 2. Several 

pharmaceutically important Antiviral drugs: 

lamivudine, stavudine, nevirapine, zidovudine; 

NSAIDS: acetaminophen, meloxicam, paracetamol, 

phenylbutazone; Antibiotics: amoxicillin, cefepime, 

rifampicin; CNS stimulants: amphetamine; Beta 

blockers: atenolol; Preservatives: benzalkonium 

chloride; Diuretics:  hydrochlorothiazide; 

Antidiabetics: metformin; Anticancer: 

methotrexate; Corticosteroids: prednisone, 

betamethasone, dexamethasone; Antianginal: 

Lercanidipine, Nicorandil; Immunomodulator : 

azathioprine; Anti-allergic: cetirizine; 

Antidepressant: Nitroxazepine, milnacipran; 

Veterinary anesthetic: Ketamine; Anti-

inflammatory: sodium ozagrel; Secretolytic: 

Ambroxol were successfully evaluated via HPLC. 

 

 

 

 

Figure 2:  Synthetic drug molecules evaluated via HPLC 
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CONCLUSION 

HPLC is one mode of chromatography, one of the 

most used analytical techniques. HPLC applications 

can be used effectively for screening analysis as 

well as quality evaluation of natural as well as 

synthetic compounds. Owing to the simplicity and 

efficiency of HPLC specific and rapid 

determination of various natural and synthetic 

compounds can be carried out. HPLC can be 

employed for the routine analysis of natural and 

synthetic compounds in pharmaceutical 

formulations and in bulk drug preparations as well 

as for the quality assurance of related extracts and 

market samples. Interest in HPLC has increased 

with improvements in its instrumentation and 

methods and especially in the last few years, with 

the combination of hyphenated techniques like 

HPLC–MS/MS, HPLC/DAD/MS, HPLC-ED. 
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