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Emerging greener extraction systems for fungal pigments isolation Context & Problem

Keywords: fungal pigments, separation technology, green chemistry, ionic liquids. th
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The demand for natural pigments has been growing over the last two decades and is now becoming a hot topic of research. However, to fully satisfy such demand, there is an urge for the development and design of green and sustainable extraction and isolation techniques that would allow higher recovery and greater selectivity in a quicker and more benign manner than conventional methods. Indeed, the current main extraction methods are still relying on liquid-liquid extraction using organic solvents. These conventional techniques usually involve extended contact with large volumes of solvents or mixture of solvents, high temperatures; They often result in relatively low extraction yield, poor selectivity and in the necessities for further purification steps. Thus, both scale-up and cost-effectiveness of the production of natural pigments at industrial scale are yet limited and require optimisation [1].

Herein, we aim to describe emerging extraction and isolation technologies and methods that would support the development of sustainable and cost-effective production of natural products at industrial scale with a particular focus on fungal pigments for food, cosmetic, pharmaceuticals, and fabrics applications. New trends of new green extraction technologies have been developed and techniques have been reinvented by performing association with conventional methods in a more sustainable manner. However, the main limitations are the difficulty to scale up at industrial level due to instability of the methods, the price of the extraction materials (solvents, chemicals and apparatus) as well as the cost for maintenance of the process. Once these would be mastered, promising outcomes are expected.

Filamentous fungi produce a mixture of various metabolites such as pigments, fatty acids, proteins and other cellular metabolites. Thus, extraction and isolation of the pigmented molecules of interest are necessary steps before proceeding to any further utilization of these metabolites for commercial applications. Pigments can be stored within the biomass, excreted in the fermentation broth or both, suggesting that extraction methods need to be developed accordingly to the cellular localisation of the pigments and to their chemical natures. Despite the wide range of separation techniques currently available, most of industrial extraction processes rely on conventional liquid-liquid systems using organic solvent (hexane, dichloromethane, toluene, THF, etc.). Since environmental pollution generated by chemical industries has become a central concern in societal and political decisions, there is a growing demand for the development of efficient and greener separation technologies. Over the last two decades, and with the emergence of the concept of green chemistry, tremendous progresses have been performed in extraction and separation technologies. Methods such as ultra-sound-assisted extraction, microwave-assisted extraction, pressurised fluid extraction, supercritical fluid extraction, enzyme-assisted extraction, and more recently, ionic liquid assisted extraction were developed. The trend is to create extraction techniques involving cheap and environmental-friendly solvents that can be used under milder conditions with good final efficiency in quicker processes (ideally automatized). From the newest systems, ionic liquids have been recognized as very promising new extraction solvents due to the possibility to tailor their chemical properties and affinities to the target biomolecules. The focus of this work is to present an overview of the potentialities of the main emerging extraction methods on fungal matrixes for pigments isolation and recovery, with a particular interest for ionic liquids. 
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 1245 Fig, 1: Schematic description of a Pressurised Fluid Extraction apparatus (A) and a CO 2 -Supercritical Fluid (B) apparatus[2] 

Fig. 3 :

 3 Fig. 3: Schematic description of an IL-based aqueous micellar two-phase system



  Tuneable to the molecule to be extracted with high selectivity  Mild conditions (room temperature)  High biocompatibility  Can be associated with other techniques (MAE, US)  Possibility of recycling the IL • Limits for industrial applications:  Very limited recovery yield of biomolecule from the IL-ATPS  Cost of IL
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IV Pigments

in Food-VIII (2016) in Cluj-Napoca, Romania are dedicated to health benefits! PREFACE On

  behalf of the Organizers of the Eight International Congress PIGMENTS IN FOOD, it is our pleasure to welcome you, at the Department of Chemistry and Biochemistry at the University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Romania.

	After seven successful Congresses "Pigments in Food", starting in Sevilla, Spain (1999)
	and passing through Lisbon, Portugal (2002), Quimper, France (2004), Stuttgart-
	Hohenheim, Germany (2006), Helsinki, Finland (2008), Budapest, Hungary (2010), and
	Novara, Italy (2013), we are honored to host this edition, PIF2016 in the capital or
	Transylvania region, Romania.
	The program includes 5 plenary lectures and 7 keynote lectures by best international experts in the field, as well as 20 oral presentations and more than 65 poster contributions. An important aim of PIF2016 is also represented by the opportunity of meeting and discussion for scientists dealing with different aspects of pigments, such as chemists, food chemists, food technologists, biotechnologists, nutritionists, but also industry representa-tives. A comprehensive scientific program, adapted to the new approaches and trends in this scientific area was designed and realized -such approach had a particularly strategic aim, to demonstrate that and how pigments and colored food bringhealth benefits. We are delighted to offer you, meanwhile, the opportunity to visit the historical city of SCIENTIFIC PROGRAM -
	Cluj-Napoca, to enjoy the traditional food and life in the beautiful Transylvanian landscape
	and to discover our cultural and academic heritage!
	On behalf of the Organizing Committee,
	Carmen Socaciu -chair
	Adela Pintea -co-chair

It was the best opportunity for scientists from all over the world (17countries: UK, USA, Germany, France, Reunion Island, Spain, Italy, Denmark, Hungary, Poland,Turkey, Brazil, Uruguay, Panama, Mexico, Chinaand Romania) to show their advances in scientific and technological topics,related to plant pigments and food colorants. The 6 sessions were well adapted to cover the most important and outstanding directions of research and technology development in this research e.g. chemical characterization and bioprospecting, to advanced bioanalytical methods, (bio)technological production and formulation, pigment processing and stability, bioactivity, functionality and health effects, as well quality and safety aspects.

PIF 2016 at USAMV, Cluj-Napoca Tuesday June 28 th Wednesday, June 29 th Thursday, June 30 th Friday, July 1 st

  

	Session 6	Quality and safety of food pigments	9.00-9.30 Key note lecture 7: Manfred	Eggersdorfer	9.30-10.00 Oral presentations (15min)	Michael Murkovic, Antoanela	Patras	10.00-10.35 Selected poster presentations (6	x 6 min)	
	Session 4	Food processing, pigments stability and color	development	8.30-9.15 Plenary lecture 5: Monica Giusti	9.15-9.45 Key note lecture 5: Laurent Dufossé	9.45-11.00 Oral presentations (15 min)	Kewei Chen, Mihaela Turturică, Miriana	Durante,	Pu Jing, Marco Arlorio	
	8.00-9.00 Registration		9.00-9.45 Plenary lecture 2: Neal Craft	9.45-10.00 Welcome EUCHEMS FCD -Marco Arlorio	Session 1A	Chemical characterization and Bioprospecting	10.00-10.30 Key note lecture 1: Antonio Meléndez Martinez	10.30-11.00 Oral presentations (15min):	Jozsef Deli, Mekala Venkatachalam	11.00-
										14.00-18.00 Registration	16.30-17.00	Opening Ceremony	17.00-17.45	Plenary lecture 1:	George Britton	17.45-19.00	Poster session	19.00	Welcome party

11.30: Coffee Break & Poster session 11.00-11.30 Coffee Break & Poster session 10.35-11.15 Coffee Break & Poster session

  

	Session 7	Round Table	11.15-12.15 Presentation of EU projects:	COST EUROCAROTEN	FP-7 DISCOvery	PROCAR	12.15-13.00 Poster	
	Session 5	Bioactivity, functionality and health effects	11.30-12.00 Key note lecture 6: Begoña Olmedilla-	Alonso	12.00-13.15 Oral presentations (15 min)	María Roca, Flore Depeint,	Antonio Pérez-Gálvez, Marcello S.	Lenucci, Gábor Palotás
	Session 1B	Chemical characterization and Bioprospecting	11.30-12.00 Key note lecture 2: Dámaso H.Méndez	12.00-12.30 Oral presentations (15min)	Judith Müller-Maatsch, Işıl İlter			

Awards and Closing ceremony 12.30-13.30 Lunch break 13.15-14.15 Lunch break and Poster session 13.00-14.00 Lunch 13.30-14.00 Poster session 14.30 Transylvanian Landscape Trip: from Salt Mine Turda to Coltesti, a typical Transylvania village (including Dinner) Optional social events:

  

	City Tour	and concerts at International Festival "Jazz in	the Park"	
	14.00-14.45 Plenary lecture 3: Øyvind Andersen	Session 2	Advanced bioanalytical methods	14.45-15.15 Key note lecture 3: Daniele Giuffrida	15.15-15.45 Oral presentations (15min)	A. Ligia Focsan, Luis E. Rodriguez-Saona	15.45-

16.15 Coffee Break & Poster session 16:45-17:30 Plenary lecture 4: Gerhard Sandmann Session 3 Emerging (bio)technologies of pigment production and

  Quality Lab., Department of Nutrition & Food Science, UniversidaddeSevilla Seville, Spain 10.30-10.45 O1. Carotenoid composition and biosynthesis of β-carotenoids in red mamey (Pouteria Sapota) József Deli, Erika Turcsi, Attila Agócs, Veronika Nagy, Gergely Gulyás-Fekete, Enrique Murillo. Department of Biochemistry and Medical Chemistry, University of Pécs, Hungary 10.45-11.00 O2. Isolation and characterization of pigments from Talaromyces Albobiverticillius: a marine derived fungus producing polyketide red pigments Mekala Venkatachalam, Kristian Fog Nielsen, Daniele Giuffrida, Yanis Caro, Emmanuelle GirardValenciennes, Laurent Dufossé, Mireille Fouillaud Laboratoire de Chimie des Substances Naturelles et des Sciences des Aliments -LCSNSA EA 2212, Université de la Réunion, 15 Avenue René Cassin, CS 92003, F-97744 Saint-Denis Cedex 9, Ile de la Réunion, France 11.00-11.30 Coffee Break & Poster session
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