Shrimp molt protein extraction by subcritical water
conditions in continuous ultrafast reactors
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Introduction
<+ Aquaculture is an important sector in shrimp market: 63% of global production with indoor farming growing *

%+ Molt residue is generated with similar composition to adult shrimp Shell

<+ Generally valorized for chitin production by intense use of acid and alkali solutions that hampers the use of other

0 Minerals: 30-50% ) valuable components, namely, proteins, but also minerals

() Proteins: 20-40% ) « Subcritical water is a clean and selective media for protein hydrolysates production: 96% yield at 260°C for 5 min3

() Chitin: 20-30% ] <« To reduce degration of proteins in the extract and chitin in the solid, low residence time is required %> : ultrafast
sudden expansion micro-reactors (UF-SEMR) for biomass continuous processing developed in our group® allow to
reduce residence time below 60s

Aproximate composition of shrimp molt and shell?

Experimental set-up: UF-SEMR Analytical methods

Water soluble products: Protein hydrolysate
Constant pressure

Dry milled shrimp 20 MPa * Protein content (BCA method, AA profile by HPLC)
molt shell suspension =  Total Organic Carbon (TOC), Inorganic Carbon (IC) & Total Nitrogen (TN)
-“‘1.5 % w/w @ : * pH, CaCO, content
= f @ I i - !“; * HPLC profile for degradation products
: Reaction ‘ * MALDI-ToF
n Temperature Water insoluble products: Chitin and minerals
’ 15 180°C- 270°C « Elemental Analysis (C,H, N)
Subcw  / Residence time « Ash content (TGA)
d; 1s - 20 * FTIR & X-Ray diffraction
s - 20s T ; .
* Particle size distribution (laser diffraction)
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Preliminary conclusions & On track
<+ Water soluble product : Maximum protein extraction of 9.3% at 269°C and 17.8s. Similar yield found for microwave processing (own results) at 206°C for 5.6 min.
<+ Residence time has a greater effect on protein extraction than reaction temperature: On-going experiments at longer residence time in the low temperature range

< Higher purity of extract at longer residence time: protein extraction increase by 2- 3 fold and global extraction yield by 1.3 — 2 fold:
On going characterization: co-extraction and degradation compounds, and molecular weight of peptides (protein hydrolysate)
« Water Insoluble product: composite of CaCO, and chitin. On-going structural characterization to verify no degradation of chitin (o allomorph and acetylation degree)

<+ Particle size reduction by mechanical effect, no effect of residence time nor temperature, in tested range: 75% reduction as D (3,4) from 72 um to 19 um (average values)
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