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Project: Whole macroalgal biomatter represents a promising
sustainable feedstock for bioplastics and construction materials,
offering rich chemical complexity arising from diverse
polysaccharides, proteins, lipids, and inorganic constituents.
Understanding how this native composition varies across species and
influences downstream materials performance requires reliable,
quantitative biochemical characterization alongside materials
processing.

In this work, Campbell and co-workers demonstrate that whole
Hawaiian macroalgae can be directly converted into self-bonded
bioplastics and algae-bonded wood particleboards without chemical
pretreatment or fractionation. By combining species-resolved
compositional analysis with thermomechanical processing and
materials testing, the study establishes how differences in native
biomatter chemistry correlate with matrix formation, mechanical
performance, flame retardancy, and biodegradability.

MIP Role: GlycoMIP contributed targeted carbohydrate
characterization in support of this study by performing
monosaccharide composition analysis of Hawaiian macroalgae
samples. GlycoMIP staff conducted sulfuric-acid hydrolysis followed
by high-performance anion-exchange chromatography with pulsed
amperometric detection (HPAEC-PAD) to quantify neutral sugars and
uronic acids in the algal biomatter.

These measurements provided quantitative monosaccharide
compositional data that supported species-level comparisons of
carbohydrate content in the macroalgal feedstocks used for materials
fabrication.

Fig. 1 (a) Chromatograms and (b) the concentration of different monosaccharides in macroalgae measured using 

HPAEC-PAD. The specific monosaccharides quantified are rhamnose (Rha), arabinose (Ara), galactose (Gal), 

glucose (Glc), mannose (Man), xylose (Xyl), galacturonic acid (GalUA), guluronic acid (GulUA), glucuronic acid 

(GlcUA), and mannuronic acid (ManUA); (c) Representative flexural stress–strain curves and flexural strength data 

of algal bioplastics. The inset bar charts indicate the algal carbohydrate (red), protein (green), lipid (blue), and ash 

(orange) compositions expressed as % of DW. The error bars in these inset plots represent ±1 standard deviation.
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