Accepted Manuscript -

" CHEMOMETRICS
i " AND INTELLIGENT
N LABORATORY

Experimental design and solid state fermentation: A holistic approach to improve
cultural medium for the production of fungal secondary metabolites

Quentin Carboué, Magalie Claeys-Bruno, Isabelle Bombarda, Michelle Sergent, ‘
Jérome Jolain, Sevastianos Roussos P

PII: S0169-7439(17)30683-4
DOI: 10.1016/j.chemolab.2018.03.011
Reference: CHEMOM 3605

To appearin:  Chemometrics and Intelligent Laboratory Systems

Received Date: 24 October 2017
Revised Date: 23 January 2018
Accepted Date: 20 March 2018

Please cite this article as: Q. Carboué, M. Claeys-Bruno, |. Bombarda, M. Sergent, Jé6. Jolain, S.
Roussos, Experimental design and solid state fermentation: A holistic approach to improve cultural
medium for the production of fungal secondary metabolites, Chemometrics and Intelligent Laboratory
Systems (2018), doi: 10.1016/j.chemolab.2018.03.011.

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.chemolab.2018.03.011

Experimental design and solid state fermentation: a holistic approach to improve cultural

medium for the production of fungal secondary metabolites

Quentin Carbo®’, Magalie Claeys-Brurfp Isabelle BombardaMichelle Sergefit Jérome Jolath
Sevastianos Rousgos

%inovalie, PA les Xansos, 81600 Brens, France

®Aix Marseille Univ, Univ Avignon, CNRS, IRD, IMBBMarseille, France
"Corresponding author: quentin.carboue.qc@gmail.com

Abstract

Solid-state fermentation (SSF) is a cultural mettiad holds tremendous potentials for the productio
of numerous microbial value-added compounds inowariindustries. As for every other process,
experimental designs can provide tools to imprdwe groduct yields, diminish the production time
and thus eventually decreasing the cost of the evpobcess. However, SSF, because of its solid
nature, implies some constraints which consequeetpire specific tools to efficiently overcome
them. The aim of this study was the improvementhef production of antioxidant naphtho-gamma-
pyrones produced baspergillus niger G131 cultivated using SSF. Two experimental desigere
presented, a combined design, taking into accowuatdifferent types of variables to determine a
proper solid medium, and a screening design witkeddevel factors to find solutes with significant

positive effects on the output.
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1. Introduction

Solid-state fermentation (SSF) is defined as thiendéatation involving solids in absence (or near
absence) of free water; however, substrate mustegsesenough moisture to support growth and
metabolism of microorganisms [1]. The SSF systerfersf several economical and practical
advantages including high product concentratioprawement of product recovery, simple cultivation
equipment, lower plant operational, potential diretlization of the crude fermented products and
also the possibility to use agro-industrial bypraduinstead of synthetic ingredients as substrate,
thereby to cost cutting the bulk of the product[@8]. These solid byproducts could be either a
source of carbon and other nutrients or an ineppsu material for absorption of nutrients and
biomass anchorage. In this case, supplementationeéxled in order to provide all necessary
compounds for an optimum growth. Macro and micrdaats that are usually added to the medium
include phosphorus, sulfur, potassium, magnesiwafgiwm, zinc, manganese, copper, iron, cobalt,
and iodine [4,5]. Each microorganism has its owtinagd cultivation conditions and requires specific
substrates depending on the expected productani2ption of the medium and cultural conditions is

hence essential step to maximize the productiopeaally if the process heads towards industrial
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