Fish Bones: From Trash to Treasure!
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Background Enzyme optimization

Fish production is increasin
exponentially! Large amounts o
by-products are being disposed
using unsustainable practices.

2" factorial design

Parameter High Low S
Neutrase loading 1.0ul/g 25ul/g ¢ '<§
Lipozyme CALB L loading 0.5 uL/g 25 ulL/g
Time 1h 24 h
Temperature 30 °C 55 °C

Neutrase: zinc metalloendoprotease
that hydrolyzes proteins
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What is HAP?

Makes up 60% of bones! &b Wasted fish bones are an excelléi?t feedstock
for hydroxyapatite (HAP)!
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1S pL/g Neutrase
7.5 pL/g Lipozyme CALB L
6 h,40 °C
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Check out our

. . il . manuscript!
HAP has been widely used in s v Sustainable e
biomedicine and dentistry, but it y : : : S Sl
has also been explored for @ 2+ v Designed for industrial application o

remediation’and catalysis?

Current processes Characterization

Raw salmon meat

Calcination

Requires exTremeCI)y hi%h
temperatures (1200 °C)
for several hours.*

Raw salmon meat
Neutrase treatment
Neutrase & Lipozyme CALB L treatment
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Alkaline treatment

Relies on large volumes
of concentrated strong

base (5O0% NaOH).*
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Carbonate

Neutrase + Lipozyme
CALB L treatment

Life Cycle Analysis
Simplified gate-to-gate LCA’

Method IsF lew lInHT Inecr PER
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Unsustainable &
industrially inapplicable!

Isr = smog formation potential
low globol warming potential
nvt = human inhalatfion potential
inet = human ingestion potential
PER= persistence potential .

Our process is
currently the greenest! 4

Scaling up
15 frames treated simultaneously
15 x % Industrially

viable
Optimized
conditions

Isolated 150 g HAP!

200nm |

nano-HAP
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