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ABSTRACT: 

The review mainly highlights the polyphenolic constituents that is Resveratrol and Ferulic acid. They are studied because of their various pharmacological properties 

such as anti-inflammatory, antioxidant, antithrombotic, anticancer, cardioprotective, and neuroprotective effects. The analytical methods are available for the 

qualitative and quantitative analysis of Resveratrol and Ferulic acid, but chromatographic techniques are the ones most used. Therefore, this review highlights the 

main analytical methods reported in the literature for determination of resveratrol and ferulic acid focusing on High Performance Liquid Chromatography (HPLC) 

and High-Performance Thin Liquid Chromatography (HPTLC) based methods. Also, a vast literature survey was carried out and it was concluded not enough work 

was done on simultaneous estimation of these drugs, therefore there is wide scope of work for the simultaneous estimation of drugs in the field of analytical method 

development and validation that could provide a cost effective, rapid, precise simultaneous determination of Resveratrol and Ferulic acid in combined formulation. 

Key words: Analytical method, High Performance Liquid Chromatography, High Performance Thin Liquid Chromatography, Resveratrol, Ferulic Acid, 

Simultaneous determination.   

INTRODUCTION: 

Phenolic compounds (PCs) are widely dispersed phytochemicals that can be found in most plant tissues, including those of fruits and vegetables1. Phenolic 

compounds are one of the most significant and varied classes of secondary metabolites discovered in plants. Resveratrol and Ferulic acid are classified 

under polyphenolic phytochemicals as shown in Fig1. Resveratrol (Fig2) (trans-3,5,40 -trihydroxy stilbene) is a stilbene polyphenolic compound2 and 

Ferulic acid (Fig3) (3-methoxy, 4-hydroxy cinnamic acid) is a hydroxy cinnamic acid polyphenolic compound3. In this review, we will look at 

Polyphenolic phytoconstituents like Resveratrol and Ferulic acid and the research work that has been done on it and review on the analytical methods 

that have been reported for the drugs.  

 

 

 

 

 

 

 

 

 

 

Figure 1 Classification of Polyphenols 
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Figure 2 Chemical structure of Resveratrol4 

  

 

 

 

 

 

 

Figure 3 Chemical structure of Ferulic Acid5 

ANALYTICAL METHODS: 

Now a days, analytical method development has become the basic activity of analysis. Recent development in analytical methods has been resulted from 

the advancement of analytical instruments. Analytical techniques are developed and validated for active pharmaceutical ingredients (API), excipients, 

drug products, degradation products and related substances, residual solvents, etc6. Analytical method could be spectral, chromatographic, 

electrochemical, hyphenated, or miscellaneous. Commonly used methods for pharmaceutical analysis are detailed in the given Fig4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 Classification of Analytical Methods 

A. High performance liquid chromatography (HPLC): Several methods have been described for the determination and quantitation of phenolic 

compounds in food and plant material, most of them involved HPLC7. To estimate pharmaceutical and biological materials, high performance 

liquid chromatography (HPLC) is a crucial qualitative and quantitative approach. For the quality control of medication components, it is the 

most adaptable, safest, dependable, and quick chromatographic approach8.Where High performance liquid chromatography is one of the types 

of chromatography used to separate, recognize, and measure each component in a mixture. Pumps are used to move a pressurised liquid solvent 

through a column of solid adsorbent material while carrying the sample combination within it. The slight differences in how each component 
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in the sample reacts with the adsorbent material results in varying flow rates for the various components and causes separation of the 

components as they exit the column. For manufacturing, study, and medical applications, HPLC has been used9.  

Types of HPLC generally depend on phase system used in the process: 

1. Normal phase chromatography: The least popular type of HPLC nowadays, normal-phase HPLC (NP-HPLC), uses a polar stationary phase 

(often silica) and less polar (nonaqueous) eluting solvents, such as n-hexane and ethyl acetate (mobile phase). The analyte's capacity for polar 

interactions serves as the basis for the separation. In general, nonpolar chemicals in the mixture being run through the column will move 

through the column more quickly and be eluted faster than polar compounds, which will be adsorbed more strongly to the polar silica. Shorter 

retention times result from faster elution times, which are decreased by making the eluting solvent more polar10. 

2. Reversed phase chromatography: Reversed-phase The most often used HPLC mode is known as RP-HPLC, which is just NP-HPLC in reverse, 

with the stationary phase being more nonpolar than the eluting solvent. A nonpolar stationary phase, such as C18 silica, and a moderately 

polar aqueous mobile phase are typical components of RP-HPLC. 

3. Size exclusion chromatography: A technique called gel permeation chromatography (GPC), also known as gel filtration chromatography 

(GFC) or size exclusion chromatography (SEC), involves fractionating macromolecules chromatographically based on their molecular sizes. 

The stationary phase consisted of cross-linked polydextran gels with different pore diameters. Such gels develop a three-dimensional network 

that functions as a molecular sieve when swelled in water. Low molecular weight (size), or molecules with a small hydrodynamic radius, are 

able to penetrate into the gel particle pores when an aqueous solution of macromolecules is allowed to move through a column containing the 

gel, but large molecules are excluded from the pores and pass directly through the column. This separation is known as chromatography. 

Because of this, the larger molecules elute first and the tiniest molecules elute last. 11 

4. Ion exchange chromatography: Ion-Exchange Ionizable molecules can be separated using chromatography (IEC) based on variations in their 

charge characteristics. Both mobile and stationary phases are used in this method, with the former typically being an aqueous buffer system 

into which the mixture to be resolved is introduced and the latter typically being an inert organic matrix that has been chemically derivatized 

with ionizable functional groups that carry a displaceable oppositely charged counterion. There are two conceivable IEC formats—anion- and 

cation-exchange—because these counterions are in an equilibrium between the mobile and stationary phases. 12 

Instrumentation: Modern HPLC includes following main elements: 

1. A reservoir for solvents and a degassing device 

2. Use a pump to circulate the system's eluent and sample. 

3. A sample introduction device that uses injection 

4. A column that separates solutes 

5. Visualization device for the isolated components 

6. A device to gather data and record the outcomes 

Applications of HPLC in various sectors include8: 

1. Pharmaceutical applications: pharmaceutical quality control, identification of active ingredients of dosage form. 

2. Environmental applications: detection of phenolic compounds in drinking water, biomonitoring of pollutant. 

3. Forensics: quantification of the drug in biological samples, determination of cocaine and metabolites in blood. 

4. Flood and flavours: ensuring the quality of soft drinks and drinking water, sugar analysis in fruit juices. 

B. High performance thin liquid chromatography (HPTLC): The most sophisticated type of present-day TLC is HPTLC. It makes use of HPTLC 

plates that contain tiny particulates with a restricted size distribution to produce homogeneous layers with a smooth surface. Smaller plates 

(10 10 or 10 20 centimetres) are used in HPTLC. HPTLC plates are used for industrial pharmaceutical densitometric quantitative analysis 

because they offer better resolution, greater detection sensitivity, and enhanced in situ quantification. 13 

Various steps involved in HPTLC are14: 

1. Selection of chromatographic layer  

2. Sample and standard preparation 

3. Activation of pre coated plates 

4. Application of sample and standard  

5. Chromatographic development and drying 
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6. Detection and visualization  

7. Scanning 

Application of HPTLC in various sectors include13: 

1. Pharmaceutical applications: quality control, stability testing. 

2. Clinical application: metabolism studies, drug screening. 

3. Forensics: investigation of poisoning, dyestuff analysis. 

4. Food and feed stuff: additives (e.g., vitamins), quality control. 

ANALYTICAL METHOD VALIDATION: 

The idea of validation originated in the US in 1978. Over the years, the definition of validation has been expanded to encompass a variety of tasks, such 

as computerised systems for clinical trials, process control, or labelling, as well as analytical methods used to monitor the quality of therapeutic ingredients 

and drug products. Validation is best viewed as a crucial and essential component of cGMP. A high level of assurance that the product (equipment) will 

satisfy the requirements of the desired analytical applications is provided by the "process of establishing documented evidence" known as method 

validation15. 

Components of method validation 

1) Accuracy  

2) Precision  

3) Linearity 

 4) Limit of detection 

 5) Limit of quantitation 

 6) Specificity  

7) Range  

8) Robustness 

POLYPHENOLS: RESVERATROL AND FERULIC ACID   

Currently, there are huge number of different combinations available in dosage forms, and their use is growing quickly. These multi component 

formulations offer benefits like a higher therapeutic index, numerous actions, fewer adverse effects, and quicker relief. Due to their benefits, such as 

being less time consuming, inexpensive, specific, and accurate, which gives results to a high degree, various instrumental techniques, such as 

spectrophotometric and chromatographic techniques, are used for the estimation of multiple components in formulation16. After detailed research work it 

was found that Resveratrol and Ferulic acid is available in combined formulation and the literature showed that not much work is done on simultaneous 

estimation of this polyphenolic phytoconstituents that is Resveratrol and Ferulic acid. The literature revealed the following methods for determining 

polyphenols. 

According to Resurreccion. A.V.A et al, research article shows that, a RP-HPLC procedure was developed for simultaneous determination of phenolic 

compounds in peanuts skin extracts. Where the method includes C18 column with mobile phase 0.1% formic acid in filtered deionised water as solvent 

A and 0.1% formic acid in 100% acetonitrile as solvent B. The first phase involved increasing solvent B linearly from 5% to 100% over 60 min and flow 

rate of 1.5 ml/min where Resveratrol and Ferulic acid was determined at 318 nm and 323 nm and retention time was 80.6 mins and 42.3 mins 

respectively.17 

According to Malovana. S et al, a research article on determination of polyphenolic compounds in wines by High Performance Liquid Chromatography, 

separation was performed on column Nova-Pak C18 150 mm × 3.9 mm i.d. from Waters, 4 mm particle diameter where The HPLC column was initially 

equilibrated with methanol–acetic acid–water (10:2:88, v/v) as solvent A for 10 min. The phenolic compounds were eluted with a three stages linear 

gradient: from 100 to 85% of A in 15 min, from 85 to 50% of A over 10 min and from 50 to 30% of A in 9 min with a total flow rate of 1.0 ml min−1. A 

mixture of methanol–acetic acid–water (90:2:8, v/v) was used as solvent B with detection wavelength of 280 nm18. 

Both the drugs are studied because of their various pharmacological properties. In the research article by Robinson K. et al reveals that Resveratrol (trans-

3,5,40 -trihydroxy stilbene) is a stilbene polyphenolic compound that is synthesized in grapes, berries, peanuts, and plants to respond to ecological strain 

and pathogenic infection2. Due to its natural occurrence, extensive biological activity, and disease-preventive benefits on conditions including cancer, 

cardiovascular disease, neurological illnesses, and anti-inflammatory and antioxidant activities, resveratrol is receiving more and more attention.19.  

whereas study by Nadal. J et al shows that Ferulic acid Ferulic acid (3-methoxy, 4-hydroxy cinnamic acid) is a hydroxy cinnamic acid polyphenolic 

compound widely found in vegetables. Studies demonstrated that it has wide range of therapeutic action, including anti-inflammatory, antioxidant, 



International Journal of Research Publication and Reviews, Vol 4, no 5, pp 6255-6262 May 2023                                     6259

 

 

antithrombotic, anticancer, cardioprotective, and neuroprotective effects, as shown by earlier research also Ferulic Acid has a photoprotective impact 

when applied to skin20. 

Antioxidant activity: Due to the wide variety of their chemical compositions, polyphenols are thought to be even more effective than other antioxidants. 

Resveratrol and Ferulic acid's complex antioxidant action mechanism is primarily dependent on the inhibition of reactive oxygen species (ROS) or 

nitrogen synthesis, but it also involves the neutralisation ("sweeping") of free radicals21,22. 

Antimicrobial activity: Natural polyphenols like Resveratrol, suppress sebaceous lipogenesis and lessen acne vulgaris symptoms, can block the 

mechanistic target of rampamycin complex 1 (mTORC1), which is involved in the pathogenesis of acne, acne vulgaris is a typical skin condition 23,24,25. 

Ferulic Acid is a component of anti-inflammatory medications used in Oriental Medicine and inhibits the development of both Gram-positive and negative 

bacteria (Escherichia coli) 26. 

Anti diabetic activity: In the article by Reis et al, the endocrine disorder Increased oxidative stress and diabetes mellitus (DM), which have multifactorial 

origins, have been implicated as being at the core of these diseases. Resveratrol can reduce the harmful effects of Diabetes Mellitus (DM) by inhibiting 

the transcription of genes or inactivating proteins involved in an abnormal insulin pathway, whereas Ferulic Acid significantly decreased lipid 

peroxidation in adipose tissue and successfully lowered blood glucose levels, suggesting that Ferulic Acid may be helpful in lowering oxidative stress 

and hyperglycaemia in people with diabetes mellitus27,28,29. 

Anti carcinogenic activity: Reactive oxygen species (ROS) are thought to be a significant class of carcinogens because they have a role in the development, 

growth, and metastasis of neoplasia. ROS produced in the intracellular environment can directly cause changes in single-stranded or double-stranded 

DNA, which results in mutagenesis. 

Neuroprotective activity: The neurodegenerative disorders Parkinson's disease (PA) and Alzheimer's disease (AD) are linked to chronic inflammation 

brought on by oxidative stress brought on by Reactive oxygen species (ROS) and reactive nitrogen species. These reactive species interfere with the 

function of crucial proteins, damage RNA and DNA, and cause lipid peroxidation, all of which lead to neuronal dysfunction. Resveratrol has antioxidant 

properties; it can reduce the production of ROS and as a result of its anti-inflammatory and protective qualities, Ferulic acid may benefit those suffering 

from Alzheimer's disease19,29.  

Photoprotection activity: UV light has the potential to damage DNA and cause skin cancer. Resveratrol’s ability to shield the skin of SKH-1 hairless mice 

from numerous UVB exposure-related damages was investigated by Reagan-Shaw et al. According to the findings of this study, resveratrol may be 

helpful for preventing UVB-mediated damages such skin cancer because it effectively reversed UVB-mediated reactions when applied topically before 

UVB exposures30. Ferulic Acid can be used as an additive in sunscreens to improve photoprotection of the skin, hair, and fight premature and natural 

ageing because studies have demonstrated its efficacy in preventing skin damage from ultraviolet rays31. 

HISTORICAL OVERVIEW  

Here is the brief historical evidence of HPLC estimation of Resveratrol and Ferulic acid in the Table 1 

Table 1 Overview of HPLC estimation of Resveratrol and Ferulic acid 

Drug  Column  Mobile phase Flow rate  Wave 

length  

References  

Resveratrol  C18 phenomenex-Luna 

(4.6X250 mm) 

Acetonitrile: Phosphate buffer pH 

5 (28:72) 

2 ml/min 305nm 32 

 C18 – Reverse phase. acetonitrile: water, 60:40 0.6 mL/min 307 nm 33 

 Agilent Eclipse XDB-C18 

column (150 mm × 4.6 mm, 5 

μm) 

 acetonitrile and water (27:73) 1.0 ml/min. 306.0 nm 34 

 a Luna C18 column (5 µ 100 A 

Size: 100 × 4.6 mm, 

Phenomenex, Torrance, CA, 

USA) 

methanol: water 

(40: 60) 

1.0 mL/min 308 nm 35 

 Nucleosil 100-5 C18, 250 mm × 

4.0 mm, Duren, Germany) 

acetonitrile–water (60:40) 0.3 mL/min 306 nm 36 

 reverse phase C18 column 

(Xterra Waters) with a 5 𝜇m 

particle size, 4.6 mm internal 

diameter, and 250 mm length. 

methanol and water mixture (51: 

49) 

0.9 mL/min 306 nm 37 



International Journal of Research Publication and Reviews, Vol 4, no 5, pp 6255-6262 May 2023                                     6260

 

 

 YMC-Pack ODS-AM, 4.6 250 

mm2 , 5 mm (YMC, Kyoto, 

Japan) 

Acetic acid (0.5%) in a mixture of 

methanol and water (50:50) 

 1 mL/min 303 nm 38 

Ferulic acid  C18 column Acetonitrile: water (47:53 % v/v, 

pH adjusted to 3.0 with glacial 

acetic acid)   

0.8 mL/min  322 nm 39 

 RP C18 column (250 mm × 4.60 

mm, 5 𝜇m, 110A) 

Methanol: water pH 3.0 

(48:52) 

1.0 mL/min 320 nm 20 

  Enduro C 18 G (250 mm × 4.6 

mm) column 

methanol and water containing 1% 

(v/v) of acetic acid. 

(42:58) 

1.0 ml/min  312 nm 40 

 C18 (15cm× 4.6 mm×5 µm) 0.01 M sodium citrate containing 

13% methanol with pH 5.4 

1.0 ml/min 280 nm 41 

 C18 (1o mm ×240mm × 5 µm) 0.01% acetic acid containing 28% 

methanol pH 3.0 

1.0 ml/min 310 nm 42 

 C18 Hypersil (200×4.6mm× 

5µm) 

Acetonitrile: water containing 1% 

of glacial acetic acid (16: 84) 

0.8 ml/min 320 nm 43 

Here is the brief historical evidence of HPTLC estimation of Resveratrol and Ferulic acid in the Table 2 

Table 2 Overview of HPTLC estimation of Resveratrol and Ferulic acid 

CONCLUSION  

We can infer from the studies discussed in this review that Resveratrol and Ferulic acid demonstrate several biological effects that point to their 

effectiveness for the treatment and prevention of several pathologies. Most of the methods used to measure Resveratrol and Ferulic acid presently use 

HPLC, primarily because these techniques can meet the needs of selectivity and sensitivity required in most analyses. A thorough comparative study and 

literature review were conducted on available Resveratrol and Ferulic acid studies and research. The literature showed the available chromatographic 

techniques that have been reported by various research for the qualitative and quantitative determination of Resveratrol and Ferulic acid. The research or 

study that has been done on simultaneous estimation of these drugs is not enough, and there should be improvements in the available methods. Therefore, 

there is wide scope of work for the simultaneous estimation of drugs in the field of analytical method development and validation that could provide a 

cost effective, rapid, precise simultaneous determination of Resveratrol and Ferulic acid in combined formulation.      
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