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. ODbjectives
Introduction

vl Investigate the efficacy of betaine-based NADES and
Date seeds (Phoenix dactylifera L.) are a rich source of polyphenols, offering potential for revalorizing this ethanol-water in extracting polyphenols from date seeds.

food waste. Conventional extraction methods often utilize synthetic solvents, raising health and
environmental concerns. Natural Deep Eutectic Solvents (NADES), as natural and biodegradable solvents, ~v] Compare conventional (heating and stirring, HS) and non-
provide a safer and more efficient alternative to synthetic solvents, promoting sustainable extraction conventional (ultrasound-assisted, probe-type and bath,

processes. UAEp and UAED, respectively) extraction methods.

Material and methods

1. Preparation of solvents 2. Extraction of dates seeds 3. Total Phenolic Content

(TPC) Analysis

Solvent Mixtures
Prepare five NADES In specific molar ratios

Preparation of dates seed Mix the extract with the Folin-

Cleaning, Drying, Grindin Ciocalteu reagent and sodium
( J, LYing 9 carbonate, and incubation for 60 min

Betain:Malic Acid (Bet:MA, 1:1)

Betaine:Urea (Bet:U, 1:2)

L : : . Non Conventional - -
B.etalne.Ascorblc Acid (Bet:AA, extraction (UAEp and Conventional extraction
1:1) UAED) (HS) Measure the absorbance at 765 nm

Betaine:Glucose (BetGlu, 1:1) g y using spectrophotometer (Wallac
1420 Victor multilabel counter)

Betaine:Glycerol:Glucose | ]
(Bet:Gly:Glu, 4:20:1)

Mix ground date

seed with Calculation by expressing the results

solvents as milligrams of Galic Acid

Equivalents (GAE) per 100 grams of
date seed powder

UAEp: Set the probe
Control Ethanol 50% (EtOH 50%) solution power to 350W

Solvent g

UAED: Set the
power to 100W

J

Conditions: 1/3 g/mL ratio; Time 45min; Temperature 45°C

Figure 3 : Diagram of Total

Figure 1 : NADES solvents and Figure 2 : Diagram of extraction of dates seeds Phenolic Content (TPC) Analysis
control solvent

Results & Discussion
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Figure 3: Total phenolic content of different solvents tested from 3 extraction methods

Conclusion

The TPC depends on the type of solvent and the extraction method. For all extraction methods, Bet:U, Bet:AA and Bet:Glu are the best options as effective and
sustainable solvents for the extraction of polyphenols from date seeds. NADES presents natural components and environmentally friendly properties with potential
for green extraction processes.
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