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This deliverable report 4.2 provides a protocol for the production of alginate from Saccharina latissima
from the Faroes Islands. The protocols are supported by experimental data and model data for industrial
scale operation as described in Deliverable 4.1. DTI’s subcontractor ALGIA assisted in setting up the lab-
scale experiment and analysis of the alginate samples, as well as reviewed the deliverable report.

Deliverable D 4.2




Bio-based Industries
Consortium

9 Acknowledgements

ﬁ)—BASED

INIDI ISTRIES

Public-Private Partnership

This deliverable is part of the MacroCascade project. This project has received funding from the Bio-Based
Industries Joint Undertaking under the European Union Horizon 2020 research and innovation programme

under grant agreement No 720755.

Deliverable D 4.2

60




	1 Introduction
	2 Analysis methods
	2.1 Viscosity and pH of alginate solution
	2.2 Dry matter and ash content
	2.3 Protein content
	2.4 Carbohydrate content
	2.5 Phenolic content with Folin-Denis reagent
	2.6 High Performance Liquid Chromatography (HPLC) of phenols
	2.7 High Performance Size Exclusion Chromatography (HPSEC) with RI detection
	2.8 High Performance Size Exclusion Chromatography (HPSEC) with MALLS detection

	3 Alginate extraction by benchmark process
	3.1 Introduction
	3.2 Materials and methods
	3.2.1 Materials
	3.2.2 Methods

	3.3 Results and discussion
	3.3.1 Results
	3.3.2 Discussion


	4 Repeating alginate extraction by benchmark process
	4.1 Introduction
	4.2 Materials and methods
	4.2.1 Materials
	4.2.2 Methods

	4.3 Results and discussion
	4.3.1 Results alginate extraction
	4.3.2 Results analysis residue streams
	4.3.2.1 Protein and ash content
	4.3.2.2 Concentration monomeric sugars in liquid fractions
	4.3.2.3 Molecular weight polymers in liquid fractions

	4.3.3 Discussion


	5 Alternative alginate isolation procedure
	5.1 Introduction
	5.2 Materials and methods
	5.2.1 Materials
	5.2.2 Methods

	5.3 Results and discussion
	5.3.1 Results ultrafiltration
	5.3.2 Alginate product specification
	5.3.3 Discussion


	6 Process optimization
	6.1 Introduction
	6.2 Materials and methods
	6.3 Results and discussion demineralisation conditions
	6.3.1 Alginate extraction
	6.3.2 Analysis of intermediate and residue streams
	6.3.2.1 Protein and ash content
	6.3.2.2 Concentration monomeric sugars in liquid fractions
	6.3.2.3 Molecular weight of polymers in liquid fractions

	6.3.3 Isolation of alginate by ultrafiltration

	6.4 Acid precipitation vs ultrafiltration
	6.4.1 Alginate extraction
	6.4.2 Isolation of alginate by acid precipitation
	6.4.3 Isolation of alginate by ultrafiltration

	6.5 Conclusions

	7 Analysis of alginate samples
	7.1 Introduction
	7.2 Materials
	7.3 Uronic acid content analysis method
	7.3.1 Introduction
	7.3.2 Background of colour assays
	7.3.2.1 Carbazole reaction

	7.3.3 m-HDP method
	7.3.4 Background of chromatography methods
	7.3.4.1 High Performance Liquid Chromatography (HPLC)
	7.3.4.2 High Performance Anion Exchange chromatography (HPAEC)

	7.3.5 Materials and methods
	7.3.5.1 Materials
	7.3.5.2 m-HDP method
	7.3.5.3 HPAEC method

	7.3.6 Results and discussion
	7.3.6.1 m-HDP method
	7.3.6.2 HPAEC-method

	7.3.7 Conclusions

	7.4 Results analysis experimental alginate samples
	7.4.1 Viscosity and pH
	7.4.2 Carbohydrate composition
	7.4.3 Phenol content
	7.4.4 Total composition
	7.4.5 Molecular weight

	7.5 Discussion and conclusions

	8 Protocol for isolation of alginate from S. latissima
	8.1 Introduction
	8.2 Lab-scale method
	8.3 Industrial scale process

	9 Acknowledgements
	10 References
	APPENDIX
	Chelating salt solutions for anion exchange
	Introduction
	Materials and methods
	Materials
	Methods

	Results and discussion
	Results
	Extractions
	Ion exchange with fresh frozen material
	Ion exchange from air dried material
	Ion exchange with ensiled material

	Discussion: comparison fresh frozen (FF), air dried (AD) and ensiled (EN) seaweed samples
	pH at start and end
	Dry matter balance
	Total protein mass balance
	Total ash mass balance
	Analysis liquid fractions
	Analysis solid fractions


	Conclusions




