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Redox colorimetric reaction
in basic medium.
Folin-Ciocalteu reagent is
reduced in the presence of
phenolic compounds
 Measurement: λ = 755 nm

Amperometry technique
using a biosensor based
on the Laccase enzyme.

Cuantificación e identificacion por UHPLC-MS/MS
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(F)Water + citric acid
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In conclusion, an eco-sustainable extraction of polyphenols was achieved from the waste of the quince industry. It was determined that the CF technique
presents interferences, so it would be convenient to use another method, such as the Lacasa biosensor, a technique that was corroborated with a
validated method such as UHPLC-MS/MS.

Eco-sustainable extraction of polyphenols from quince waste: Optimization and
alternatives for determination of phenolic compounds.

During the production of quince paste, significant waste is generated including
skin, peel and seeds.  Quince is rich in bioactive compounds such as
polyphenols, with antioxidant and antimicrobial properties. Extracting these
compounds from agroindustrial waste is strategic. Alternative methods to
conventional techniques are sought that are environmentally friendly and

Hydrothermal
treatment

“steam explosion”

Temperature: 121°C
Time: 15 minutes
Pressure: 0.1MPa

High pressure saturated steam
(autoclave) followed by rapid

decompression.
Ultrasound
treatment

Optimize an alternative method of extraction of
food grade polyphenols without the use of organic
solvents, with a focus on the use and revaluation of
waste from the industrialization of quince and
propose an alternative to the classic determination
of the total content of phenolic compounds.

Waste obtained from the industrial
production of quince paste.

Optimization of the extraction
of polyphenols from the matrix.
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Methanol + Water
(50:50)

(C)

Methanol + Water (50:50)
+ hydrochloric acid

(0.1%V/V)

Ethanol + Water (50:50)
+ citric acid (2%W/V)

It was observed that the polyphenol content of the hydrothermal extracts was the
highest, being the Water + Ac extract. Citrus at 2% had the highest value, while the

one with the lowest content was the Ethanol/Water extract (50:50).

Folin-Ciocalteu test
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The total polyphenol content for extracts D, E and F was compared with that
determined by amperometry using a Laccase-based biosensor.

 For extracts D and E, there was a high correlation
between quantification by FC and the biosensor,
but not for F, which showed a significant difference
between the two quantification methods.

According to the biosensor results, classical extraction methods would have similar yields to hydrothermal methods. Based on this,
the profile of compounds in extracts D, E and F was evaluated by UHPLC-MS/MS, observing similar areas for the majority

compounds, coinciding with the results obtained by the biosensor.
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Quinic Acid
Caffeolquinic Acid
Hexoside
Caffeic Acid
Coumaroylquinic acid
Coumaric Acid

%

%

comply with the principles of green chemistry, avoiding or reducing the use of organic solvents. The determination of
phenolic compounds is commonly performed using the Folin-Ciocalteu (FC) assay. Although it is convenient and simple, it
has disadvantages such as the use of non-green reagents, long processing time, low specificity, and multiple
interferences.
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MetOH/Water
(50:50)

+ HCl 0.1%
Water Water +

Ac. citrus 2%

Catechin and derivatives Kaempferol and derivatives
Quercetin and Isoquercetin Rutin

MetOH/Water
(50:50) + HCl 0.1% Water

Water +
Ac. citrus 2%

Identification
(20 Polyphenols)

Rutin kaempferol hexoside
kaempferol rutinoside

kaempferol
Procyanidin trimer
procyanidin dimer

Epicatechin
Catechin

Quercetin Feruloyl Hexoside
Isoquercetin
Quercetin

isorhamnetin rutinoside
Coumaroylquinic acid

Caffeic Acid
Coumaric Acid

Caffeoylquinic Acid Hexoside
Quinic Acid

Cryptochlorogenic Acid
Neochlorogenic Acid

Chlorogenic Acid

Treatment

Methanol/Water (50:50)
+ HCl (0.1%V/V)

Water

Water + Citric Acid (2% P/V)

Concentration
µg Eq. Gallic Acid/mL


