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• Physical treatment – Drying, maceration,
grinding, and freeze drying

• Chemical treatment – Solvent treatment,
acid and alkaline hydrolysis

• Biological treatment – Enzyme
treatment and microbiological treatment

• Conventional techniques – Solvent
extraction, Soxhlet extraction, cold
pressing and hydrodistillation

• Non-conventional techniques –
Microwave-assisted extraction (MAE),
ultrasound-assisted extraction (UAE),
supercritical fluid extraction (SFE) and
subcritical water extraction (SWE)

• Polar fraction – Column
chromatography, HPLC (high-
performance liquid chromatography),

• LC-MS (liquid chromatography mass
spectroscopy) and NMR (nuclear
magnetic resonance spectroscopy)

• Non-polar fraction – GC-FID (gas
chromatography with flame ionization
detection and GC-MS (gas
chromatography mass spectroscopy)

Fig. S1. Citrus waste valorization into valuable products and transitioning to a circular economy

Fig. S2. Overview of the processing of citrus fruit waste and extraction of bioactive compounds
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