
Author’s Accepted Manuscript

IMPACT OF BLOCK
CRYOCONCENTRATION ON POLYPHENOL
RETENTION IN BLUEBERRY JUICE

Patricio Orellana-Palma, Guillermo Petzold, María
Guerra-Valle, Marianela Astudillo-Lagos

PII: S2212-4292(17)30560-6
DOI: https://doi.org/10.1016/j.fbio.2017.10.006
Reference: FBIO234

To appear in: Food Bioscience

Received date: 22 August 2017
Revised date: 2 October 2017
Accepted date: 15 October 2017

Cite this article as: Patricio Orellana-Palma, Guillermo Petzold, María Guerra-
Valle and Marianela Astudillo-Lagos, IMPACT OF BLOCK
CRYOCONCENTRATION ON POLYPHENOL RETENTION IN
BLUEBERRY JUICE, Food Bioscience,
https://doi.org/10.1016/j.fbio.2017.10.006

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/sdj

http://www.elsevier.com/locate/sdj
https://doi.org/10.1016/j.fbio.2017.10.006
https://doi.org/10.1016/j.fbio.2017.10.006


 1 

IMPACT OF BLOCK CRYOCONCENTRATION ON POLYPHENOL 

RETENTION IN BLUEBERRY JUICE 

Patricio Orellana-Palma
1*

, Guillermo Petzold
1,2

, María Guerra-Valle
1
, Marianela Astudillo-

Lagos
1
  

1
Department of Food Engineering, Universidad del Bío-Bío, Av. Andrés Bello s/n, Casilla 

447, Chillán, Chile. 

2
Group of Emergent Technology and Bioactive Components of Food, Universidad del Bío- 

Bío, Chillán, Chile. 

*Corresponding author. Tel.: +56 42 2463136; fax: 56 42 2463066. 

patorell@alumnos.ubiobio.cl 

 

ABSTRACT 

Cryoconcentration technology produces high-quality concentrates that retain valuable 

components found in fruit juices, such as polyphenols. The aim of this study was to 

evaluate the effect of centrifugation-assisted block freeze concentration under different 

freezing conditions on polyphenol retention and physicochemical properties of 

cryoconcentrated blueberry juice. As the cryoconcentration cycles progressed, the total 

polyphenol and monomer contents increased significantly, which was reflected in the high 

retention percentage (over 70%). The color evaluation showed that the final concentrate 

was darker than the initial sample (decreased L* and ΔE*>12). Based on the process 

parameters, -20°C/unidirectional was the best freezing condition in terms of efficiency 

(60%), percentage of concentrate (71%) and solute yield (0.78 kg solute/kg initial). 

Therefore, centrifugal cryoconcentration of blueberry juice was effective in obtaining a 

cryoconcentrate with high retention of polyphenol monomers, as well as notable values in 

terms of solutes, color and process parameters. 
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