
Sustainable exploitation of Citrus by-products for pesticide reduction, pectin extraction and 
bitterness reduction in beverages

Background:
• The citrus by-products are used for extracting essential oils and

polysaccharides for beverages.
• Citrus by-product-derived compounds have faced different challenges

for their application, such as reducing pesticides in citrus oils,
increasing pectin yields and modulating the bitterness.

• Approaches: enzymatic action, pressurization or sonication processes
to upcycle citrus by-products.

Applications:
• Technologies and procedures that reduces pesticides in essential oils.
• An increase in pectin yield as well as its functionality for cosmetic formulations.
• Reduction of bitterness in citrus polysaccharides as additives for thicken beverages.
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Main stages of the research

Results obtained so far

Figure 1. Surface response of pectin yield (%) (upper) 
and esterification grade (below)..

Figure 2. Surface response of optimal antioxidant activity of 
citrus paste (upper) and pectin (below) after FLASH treatment.

E. coli S. aureus

S. epidermidis C. acnes

Figure 3. Antibacterial activity of citrus paste 
against human skin pathogens by microdilution 

method.

MIC: 6.25% MIC: 3.13%

MIC: 3.13% MIC: 3.13%

General aims:
To determine an effective solution for the citrus processing industry to
produce high-quality products derived from citrus by-products.
Specific aims:
• To reduce pesticide content in citrus essential oil by green technologies.
• To increase the yield and functionality of citrus pectin by vacuum-

preassure technologies.
• To modulate the bitterness of citrus additives in beverages.

Relevant literature DOI:
10.1007/s42452-019-0626-x
10.1093/ajcn/72.6.1424
10.1002/open.202000076
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