
Accepted Manuscript

Short communication

Obtaining lipases from byproducts of orange juice processing

Clarissa Hamaio Okino-Delgado, Luciana Francisco Fleuri

PII: S0308-8146(14)00660-8
DOI: http://dx.doi.org/10.1016/j.foodchem.2014.04.090
Reference: FOCH 15752

To appear in: Food Chemistry

Received Date: 11 February 2014
Revised Date: 14 March 2014
Accepted Date: 24 April 2014

Please cite this article as: Okino-Delgado, C.H., Fleuri, L.F., Obtaining lipases from byproducts of orange juice
processing, Food Chemistry (2014), doi: http://dx.doi.org/10.1016/j.foodchem.2014.04.090

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 proof before it is published in its final 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.

http://dx.doi.org/10.1016/j.foodchem.2014.04.090
http://dx.doi.org/http://dx.doi.org/10.1016/j.foodchem.2014.04.090


  

*Corresponding author. Tel. +55 14 38800593; fax +55 14 3815 3744;                                                                  

e-mail adress: clarissaokino@gmail.com (Okino-Delgado, C. H.)  

Obtaining lipases from byproducts of orange juice processing  1 

Clarissa Hamaio Okino-Delgado*, Luciana Francisco Fleuri 2 

 3 

Chemistry and Biochemistry Department, Institute of Biosciences, São Paulo 4 

State University (UNESP), P.O. Box 510, 18618-000, Botucatu, SP, Brazil. 5 

 6 

ABSTRACT 7 

The presence of lipases was observed in three byproducts of orange juice 8 

processing: peel, core and frit. The enzymes were characterized biochemically 9 

over a wide pH range from neutral (6-7) to alkaline (8-9). The optimal 10 

temperature for the activity of these byproducts showed two peaks at 20°C and 11 

60°C, indicating fairly high thermostability. The activities were monitored on p-12 

NP-butyrate, p-NP-laurate and p-NP-palmitate. For the first time, lipase activity 13 

was detected in these residues, reaching 68.5 lipase U/g/min for the crude 14 

extract from fractions called frit. 15 
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1. Introduction 18 

Worldwide approximately 55 million tons of sweet oranges are produced, with 19 

Brazil standing out as the largest producer are produced. In the 2011 season, 20 

the country produced 19 million tons of oranges, and the state of São Paulo 21 

accounted for 76.1% of production (IBGE, 2012). About 40% of all oranges 22 

produced in the world are converted into concentrated juice, with the U.S. and 23 

Brazil together producing 90% of all processed orange juice (Lanza, 2003). 24 

During the production of orange juice, only 50% of the gross weight of the fruit 25 
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