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Extraction efficiency of
polyphenols from peanut red skin

Peanut is a key oil crop in China and its seed coat (peanut red skin) is an important by-
product of peanut processing. Each year, more than 400,000 tons of peanut red skin are
generated in China, yet its valorisation remains limited. Notably, peanut red skin is rich in
bioactive phenolic compounds, including proanthocyanidins and resveratrol, with high
nutritional and functional value. Natural deep eutectic solvents (NADES) have emerged as
promising, environmentally friendly solvents for extracting such compounds.

NADES are formed by mixing hydrogen bond donors and acceptors in defined molar ratios,
offering easier preparation and biodegradability. Their dense hydrogen-bonding network
efficiently extracts polyphenols while preserving structural integrity. They also provide
enhanced safety and lower flammability versus conventional solvents like ethanol, reducing
infrastructure costs. As such, using NADES for the extraction of polyphenols and other
components from peanut red skin could enable high value uses for peanut processing waste.

® Ultrasonic-assisted extraction of polyphenols from peanut
P roj e Ct red skin was carried out using NADES in comparison with

e @ conventional solvents (methanol, ethanol, and water). Eight
a Ct 1VI ty NADES formulations were prepared, with choline chloride as

the hydrogen bond acceptor (HBA) and ethylene glycol, 1,2-
propanediol, glycerol, lactic acid, citric acid, urea, glucose, and
sucrose as the hydrogen bond donors (HBDs). Extraction
efficiency was assessed by varying key parameters, including
HBA/HBD molar ratio, solid-to-solvent ratio, water content in
NADES, and ultrasonic conditions (time, temperature, power).
Single-factor experiments were conducted by varying each
parameter within the following ranges: extraction time (5-30
min), liquid-to-solid ratio (10-50 mL/g), choline chloride/lactic
acid molar ratio (3:1 to 1:3), ultrasonic power (200-400 W),
temperature (30-70 °C), and water content (10-50%). The
process is currently being evaluated at pilot-scale.
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The optimal extraction conditions were identified
as: choline chloride:lactic acid (1.1 molar ratio), 30%
water content, liquid-to-solid ratio of 10 mL/g,
ultrasonic power of 250 W, ultrasonic temperature
of 40°C, and ultrasonic time of 20 min.

Under these conditions, the polyphenols yield
reached 158.07 mg/g, representing a 2.3-fold
increase over water extraction and 1.2-fold increase
over alcohol extraction. In addition, polyphenols
were recovered by static adsorption-desorption
using macroporous resin, followed by freeze-drying
and the resulting extracts exhibited strong in-vitro
antioxidant activity.
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	Key findings and recommendations
	The optimal extraction conditions were identified as: choline chloride:lactic acid (1:1 molar ratio), 30% water content, liquid-to-solid ratio of 10 mL/g, ultrasonic power of 250 W, ultrasonic temperature of 40℃, and ultrasonic time of 20 min.
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	Technologies for anaerobic fermentation of organic waste
	AgriLoop is developing more efficient and cost-effective technologies to transform agricultural residues, such as vinasse (a byproduct of the sugar and ethanol industries) and spent mushroom substrate, into valuable resources for sustainable, biobased production.
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