Accepted Manuscript

Identification and role of Opuntia ficus indica constituents in the flocculation Sep aratmn
mechanism of colloidal solutions

EPurification
Omar Bouaouine, Isabelle Bourven, Fouad Khalil, Philippe Bressollier, Michel
Baudu

- Technology:

PII: S1383-5866(18)31764-7

DOI: https://doi.org/10.1016/j.seppur.2018.09.036
Reference: SEPPUR 14934

To appear in: Separation and Purification Technology
Received Date: 22 May 2018

Revised Date: 26 July 2018

Accepted Date: 10 September 2018

Please cite this article as: O. Bouaouine, I. Bourven, F. Khalil, P. Bressollier, M. Baudu, Identification and role of
Opuntia ficus indica constituents in the flocculation mechanism of colloidal solutions, Separation and Purification
Technology (2018), doi: https://doi.org/10.1016/j.seppur.2018.09.036

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.


https://doi.org/10.1016/j.seppur.2018.09.036
https://doi.org/10.1016/j.seppur.2018.09.036

Identification and role of Opuntia ficus indica constituents in

the flocculation mechanism of colloidal solutions

Omar Bouaouine'?, Isabelle Bourven', Fouad Khalil?, Philippe Bressollier®, Michel Baudu*"

'Groupement de Recherche Eau, Sol et Environnement (GRESE), University of Limoges,

123 avenue Albert Thomas, 87060 Limoges, France

?Laboratory of Applied Chemistry (LCA), University Sidi Mohamed Ben Abdellah of Fez,

Immouzer Road, BP 2202, Fez, Marocco

University of Limoges, Laboratory of Chemistry of Natural Substances (LCSN),

IUT of Limousin, Allée André Maurois, 87065 Limoges Cedex, France

“Corresponding author, email: Michel.baudu@unilim.fr

Abstract

Opuntia ficus indica has been identified for its bioflocculant properties in water treatment;
however, its underlying mechanism and active compounds have not been clearly identified.
Flocculent molecules of cactus solid material (CSM) under alkaline conditions were extracted
at pH 10 and then precipitated under neutral conditions (pH 7). The precipitate was
fractionated by ultrafiltration systems and analyzed using inverted phase chromatography and
enzymatic treatments. This approach revealed that quercetin and starch constitute the active
agents found in the fractionated parts at < 3,000 and > 10,000 Da, respectively. The use of
quercetin or (potato) starch alone at 18 mg/L yielded 72% + 2% and 54% =+ 3% of turbidity
removal, respectively. With a combination of both these components, a higher flocculation

activity (84% = 2%) could be obtained. From these experimental results, a flocculation model
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