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Highlights:
* NADES are green solvents with low toxicity and biodegradability
* Chemical composition can be tailored for targeted bioactive compound extraction
* Enhances extraction efficiency of valuable compounds from agricultural and food

industry biological waste

Abstract

Natural deep eutectic solvents (NADES) have garnered increasing attention as green
solvents that offer significant advantages over conventional organic solvents, including low
toxicity, biodegradability, and an adaptable chemical composition that can be customized for
extracting various target compounds. Previous studies have demonstrated that NADES
effectively enhance the extraction efficiency of antioxidants, polyphenols, proteins, and
carbohydrates. This article provides a comprehensive overview of the properties, benefits,
limitations, and applications of NADES in the extraction of biocactive compounds from agri-

food industry by-products.

Keywords: Natural deep eutectic solvents, Green extraction, Bioactive compounds, Food

industry by-products
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Table 1 Properties of NADES and common organic solvents

Properties

NADES

Common Organic Solvents

1. Solubility and
Selectivity for

Target Compounds

2. User Safety

3. Environmental

Friendliness

4. Cost of
Production and

Usage

5. Ease of Use

6. Separation from
Extracts and

Reusability

Formulations can be tailored
to specific target compounds;
Suitable for both polar and

non-polar substances.

High safety profile; non-

volatile, non-flammable, and

non-toxic to the human body.

Biodegradable and derived

from natural raw materials.

Made from inexpensive raw
materials like sugars and
organic acids; however, costs
may increase if high purity is

required.

High viscosity; may require
dilution with water or
additional temperature and
stirring; not yet widely

commercialized.

Difficult to separate from
extracts; requires specialized
techniques; has potential for
reuse but needs further

research.

High solubility efficiency,
especially for low to moderately
polar compounds; selectivity is
relatively constant depending on

the type of solvent.

Many are toxic, volatile,
flammable, and may affect the

nervous system or internal organs.

Poor biodegradability; likely to
cause contamination and

environmental pollution.

Generally inexpensive and widely
available, though some types can
be costly, especially at high purity

levels.

Supported by established systems
and technologies for large-scale

industrial use.

Easily evaporated and separated

by distillation; reusable.

-
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