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Extraction and analysis of bioactive 

compounds from fresh and dried 

food products



• High Performance liquid chromatography 
(HPLC)

• Antioxidant capacity using DPPH assay

• Total phenolic content using Folin-Ciocalteu
reagent

Topics



• Fundamentals of chromatography 

• HPLC instrument

• Total phenolic content using Folin-Ciocalteu
reagent

HPLC



HPLC for bioactive compounds analysis



Fundamentals of 
chromatography for 
separation of compounds

Snyder, L. R.; Kirkland, J. J.; Dolan, J. W., Introduction to Modern Liquid 
Chromatography. John Wiley & Sons: 2010; p 912.



HPLC basic components

• Pump → high pressure, high accuracy pump

• Injector → manual, autosampler

• Column → a lot of types

• Detector → (UV, RI,ELSD, EC, MS)

• PC/Recorder 

Agilent Technologies, Inc.



HPLC utilization

• Identify compounds

Agilent Technologies, Inc.



• Quantify compounds

Agilent Technologies, Inc.

HPLC utilization



• Preparation of pure substance

9

Agilent Technologies, Inc.

HPLC utilization



Total phenolic content

• Total phenolic content (TPC) using Folin-Ciocalteu
reagent is a widely employed method for rough 
estimating of an amount of phenolic compounds

• Developed by Otto Folin and Vintila Ciocalteu since 

1927

• Phosphomolybdic acid (H3PMo12O40)/ 
phosphotungstic acid (H3PW12O40)  is reduced by 
phenolic hydroxyl  in alkaline solution (pH 10) to 
form tungsten and molybdenum blue 



Singleton, V. L., Orthofer, R., & Lamuela-Raventós, R. M. (1999). Analysis of total phenols 
and other oxidation substrates and antioxidants by means of Folin-Ciocalteu reagent. In 
Methods in Enzymology (Vol. 299, pp. 152-178): Academic Press

• The dye can be measured at 760 nm. 

• Gallic acid is often used as reference and the result is 

expressed as “mg gallic acid equivalent (GAE)” 



Interference

• compounds other than phenolics, such as 
reducing sugars (e.g., glucose, fructose, maltose) 
and ascorbic acid, are also able to reduce the FC 
reagent 

• We found that Maillard reaction products also 
react with FC, and this might be affect the results 
of TPC in dried products (unpublished data)



https://doi.org/10.1021/jf1005935

Everette et al. suggested that FC assay should be viewed as antioxidant capacity 

rather than phenolic compound content



DPPH assay

• Easy, economic and rapid method to evaluate the 

radical scavenging activity of substance

• 2,2-Diphenyil-picrylhydrazyl (DPPH) is a stable 

radical possesses a purple color, with a 

maximum absorption at around 515-519 nm in 

solvent such as methanol or ethanol

• Scavenging DPPH by antioxidant will reduce the 

absorbance 



http://chimactiv.agroparistech.fr/en/aliments/antioxydant-dpph/principe

Radical form Non-Radical form





https://doi.org/10.1016/S0023-
6438(95)80008-5



Expression the result

% inhibition = 
A0 - A1

A0

X 100
A0 = absorbance of DPPH+blank
A1 = absorbance of DPPH+ sample

Scavenging capacity

Caution: 

• The value depends on the concentration of DPPH 

solution and of the sample used

• When the value near 100%, it’s possible that too 

high concentration of the sample is used.
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Which sample is the best antioxidant?

Each 100 mg/L



EC50 = amount of antioxidant necessary to decrease the initial DPPH concentration 
by 50%

https://doi.org/10.1016/S0023-6438(95)80008-5



Thank you


