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ñBiorefining is the sustainable synergetic

processing of biomass into a spectrum of

marketable food & feed ingredients, products

(chemicals,materials) and energy (fuels, power,

heat)ò

Biorefinery

International Energy Agency (IEA) ïTASK 42
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The BioRefinery Approach:

Generate multiple products from any biomass resource
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5 Fs of Biomass
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Gracilaria gracilis as nutrient remover 

(bioremediation)
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The Lesina lagoon 

(Italy)

Mean Depth: º1 m

SurfaceArea: º50Km2
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Longline plants

Longline Gracilaria gracilis
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Installation of a longline plants in Orti -Cammarata site in order to

produceand spreadGracilaria gracilis into SaccaOccidentale.
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Standing crop of Gracilaria gracilis at beginning of test
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Table 1

Rules used for the quali-quantitative

analysis of Gracilaria verrucosa (ex)

meadow.

Value
Covering 

percentage

Density
(kg w.w./mq)

(meanÑstd 

error)

0 0 % 0

1 1% < > 25% 0.07Ñ0.02

2 25% < > 50% 0.45Ñ0.12

3 50% < >75% 0.9Ñ0.31

4 75% < >100% 1.82Ñ0.5

5 *Accumulation 6Ñ2

*The accumulation is a macroalga

standing crop with thickness higher

than 20cm.

The area coveredwas of 1 Ha with an estimated biomassof 0.2

metric tonsw.w.
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The area covered was of 615 Ha with an

estimatedbiomassof 1224metric tonsw.w..
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Standing crop of Gracilaria gracilis at the end of test
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1. Agar-agar production

ü Used as stabiliser for emulsions and suspensionsand as gelling

agentin food, farmaceutical and cosmeticindustry.

ü Anti -tumoral activity (it inducesapoptosisof tumor cells)

Commercial applications of Gracilaria gracilis

2. It could be an excellent substrate for biomethane

generation

ü 30% of dry weight consistsof Carbon.

ü macroalga consists of polysaccharides,with zero lignin and low

cellulose content, which makes it an easy material to convert to

methaneby anaerobicdigestionprocesses.
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