
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 26, 2023

Dynamic Modeling of Pectin Extraction for Monitoring and Optimisation

Andersen, Nina M.; Santacoloma, Paloma A.; Gernaey, Krist; Abildskov, Jens; Huusom, Jakob K.

Publication date:
2015

Document Version
Peer reviewed version

Link back to DTU Orbit

Citation (APA):
Andersen, N. M., Santacoloma, P. A., Gernaey, K., Abildskov, J., & Huusom, J. K. (2015). Dynamic Modeling of
Pectin Extraction for Monitoring and Optimisation. Poster session presented at 25th European Symposium on
Computer Aided Process Engineering , Copenhagen, Denmark.

https://orbit.dtu.dk/en/publications/8a8bc866-3ae8-4c14-a58a-f931018e1ebd


Dynamic Modeling of Pectin Extraction for Monitoring 

 and Optimisation 
Nina M. Andersen1, Paloma A. Santacoloma2, Krist Gernaey1, Jens Abildskov1, Jakob K. Huusom1 

 1CAPEC-PROCESS, Department of Chemical and Biochemical Engineering, Technical University of 

Denmark, 2800 Lyngby, Denmark, 2CP Kelco, 4623 Lille Skensved, Denmark  

Introduction 

Current Status and Outlook 
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Pectin is used as an additive in many food and pharmaceutical 

products to modify the rheological properties of the product [1]. 

Commercial pectin extraction is a batch operation with several tanks 

that can feed continuously the downstream processing. 

 

 

 

 

 

 

 

 

 

The variability of the raw material is a continuous input of 

uncontrolled disturbances to the process. Consequently, the process 

conditions should be constantly adjusted in order to obtain a high 

pectin yield and good product quality. The pectin quality can be 

characterized by the degree of esterification (%DE) [2]. 

 

Measurements of %DE can only be carried out after precipitation, 

which occurs several hours from the start of extraction. As a 

consequence, some batches are processed under non-optimal 

conditions reducing pectin yield and quality. 

 

 

 

A mathematical model has been developed that is able to forecast 

the pectin bulk concentration and DE in full-scale for constant 

temperature and pH. 

 

In pilot scale the effects of temperature and pH on the reaction 

kinetics will be studied and incorporated in the model. 

Model 

Pectin is dispersed in the peel as protopectin and is leached by acid 

hydrolysis as shown in the figure modified from [1]. The 

mechanisms covered by the model are: 

 

● Acidic hydrolysis of protopectin  

● Diffusion of pectin inside the peel 

● Mass transport of pectin through the boundary layer to the bulk 

● De-esterification of pectin in the bulk 

A system of differential equation can be set up that decribes the  

concentrations of pectin inside the peel, protopectin and pectin in the  

bulk. 

Results 

The mathematical model of pectin bulk concentration and DE is 

validated with full-scale measurements for constant temperature and 

pH as shown in the figures. 


