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Chitosan combined with pectin extracted from pisco grape 
pomace for stabilization of their polyphenols via complex coa-
cervation

Abstract:

The increasing demand for natural functional ingredients has driven the search for alter-
natives to stabilize bioactive compounds such as polyphenols present in Pisco grape pom-
ace. These compounds exhibit instability under environmental factors (light, oxygen, pH), 
limiting their industrial application. Nanoencapsulation through biopolymer coacervates has 
emerged as an effective solution for protecting and stabilizing these bioactive compounds. 
This study aimed to develop a nanoencapsulation system using Pisco grape pomace extracts 
through coacervates of pectin (extracted from the same pomace) and chitosan, evaluating 
its potential for agroindustrial waste valorization. Different pectin: chitosan ratios were eval-
uated to form coacervates, determining Z-potential and particle size for each formulation. 
Pomace extracts were obtained through enzyme-assisted extraction and pressurized liquid 
extraction. Encapsulation efficiency was assessed using spectrophotometric techniques to 
assess the polyphenol content of pisco grape pomace. The optimal pectin: chitosan ratio of 
3:2 showed the best physicochemical characteristics for stable coacervate formation. Under 
these conditions, pomace extracts obtained by both extraction methods were successfully 
incorporated, achieving encapsulation percentages of 90%. Particle size analysis confirmed 
the formation of stable nanoparticles with suitable Z-potential values. An efficient nanoen-
capsulation system was developed that enables comprehensive valorization of Pisco grape 
pomace, utilizing both its polyphenols and endogenous pectin. The high encapsulation effi-
ciency demonstrates this system’s potential to protect bioactive compounds and its applica-
tion in food, pharmaceutical, and cosmetic industries, contributing to the circular economy 
and environmental sustainability.
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