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Overview

= The ReValue Protein Project

= Main co-products from meat processing: proximate composition and
functional properties

= Strategies for protein recovery
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Background of the project

B oo o

B Fatand blood ®Red offal mGutcontent M Hide mStomach/Intestines m Feet/Head m Carcase
(Mullen, Alvarez et al. 2015)

»Up to 263 or 35 kg/head of non-meat material is generated per bovine or porcine
animal

»Many of this products currently have lower value outlet
»High environmental impact ("Universal Recovery Strategy”)

»Commercialisation of outputs requires understanding consumer concerns and
preferences relating to products and processes
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Research approach

Objectives based on hypothesis that the meat processing streams
are sources of functionally important proteins possessing many
properties which command an economic value.

Sampling protocols

Processing of source material

Evaluation of functional properties

Novel non-thermal processes

Scale up

Consumer attitudes & commercialisation strategy
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ReValue Protein Project consortium
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Consumer Research / Commercialization Strategy

Pillar T

Characterization -
source materials,
extracts and novel
products

» Literature and
legislation review

» Source materials and
co-products
characterization

Pillar IT

Processing of
source materials

* Techno-functional
and nutritive
properties generation
Bio-active
compounds
generation

Assessment of novel
process technologies

» Selected scale-up to
pilot scale

Pillar 111

Applications:
techno-functional.
health promoting.
bioactive, tissue
engineering

= Techno-functional
co-products

= Co-products with
health promoting
properties

» Bio-functional co-
products

Dissemination Activities
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Co-products sampled and characterised

Samples have been collected from different abattoirs across the
country, or produced in Teagasc facilities.

Red offal (lung, tongue, heart) Exudates
Glue water Brine solutions
Blood Tendons
Cooked-out Pancreas

After sampling, a proximate analysis has been carried out,
Including: protein, fat, moisture, ash content and protein profile.

Finally, techno-functional properties (solubility, emulsifying ability,
gelling capacity and oil and water holding capacity) have been
evaluated
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Proximate composition of co-products

Protein (%) Fat (%) Moisture (%) Ash (%) Protein (dry basis)

Lung, heart,
blood

Tongue 15-16 16 - 17 64 - 66 <1 42 - 47

Average from bovine and
porcine*

18 - 20 <0.1-2 77 - 87 <2 84 - 90
Co-products

Glue water 1-2 <0.1 96 - 98 1-2 43 - 45
Processing

Exudates 11 -13 <0.1 85 - 86 <1 85 — 86
streams

Brine solutions 1-2 <0.5 86 - 87 10 - 15 13 -15
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Techno-functional properties of proteins
from co-products

Emulsifying Solubility
Glue water et Medium-High
Exudates +++ Low within 4-7 pH

Brines solution
acid extraction

Brine solutions
dialyzed

Plasma
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Techno-functional properties of proteins
from co-products

Processing has a great impact on functional properties

Emulsifying Solubility Gelling WHC OHC
Glue water +++ Medium-High +++ FH+ +
Exudates Low within 4-7 pH

Plasma High
+++: excellent ++: good +:moderate -:weak
O ——————— [
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Overview

= The ReValue Protein Project

= Main co-products from meat processing: proximate composition and
functional properties

= Strategies for protein recovery

"RSM applied to lung protein extraction and purification

=US and PEF for optimized extractions

="Improved blood plasma separation

=Evaluating ability of offal and exudates as source material of
health promoting compounds

*In silico methods for peptide activity prediction
=Desalinization by membrane filtration

=Spry-drying

=Collagen fibres to generate scaffolds

»Scaling-up of selected processes
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Optimising the recovery of functional bovine CCUSGSC
lung proteins

Asmmemmoms axn Foon Devevomosr Acrmoonrr

Solubilization RSM is a statistical tool for developing models:
- Multiple factor analysed

- Reduced number of experiments

- Excellent yield predictions

Separation _ _
-pH -Temperature || -Time -Solvent/sample ratio

Soluble protein yield (%)

Soluble protein yield (%)

Temperature (C) Solvent sample ratio
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Optimising the recovery of functional bovine ‘CUGS‘JSC
lung proteins

Asmmemmoms axn Foon Devevomosr Acrmoonrr

Solubilization RSM is a statistical tool for developing models:
- Multiple factor analysed

- Reduced number of experiments

- Excellent yield predictions

Separation

Functional proteins are recovered from bovine lung

4

Model valid for porcine lung

4

Yield prediction under processing constrains

4

Model valid for tongue processing?
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Optimized protein extraction “"‘ C(E-

from fish by-products NUtrgMarg e b A

Novel process for protein recovery from animal matter:
- Process modification increase protein yield recovery
- Excellent results on fish by-products (>95% protein recovered)

- Process can be tailored for other raw materials (bovine, porcine,
poultry,...)

- Patent has been submitted to the European Patent Office
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Acricurture anp Foop DeveLopment AutsorrTy



Emerging technologies: enhanced pancreatin extraction

Ultrasounds
(K

Hielscher
Sonicator

Thermostatically
Sonotrode Controlled Water Bath

Jacketed
Glass Sample
Vessel

Transducer

Microet \ '
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Microstreaming — Bubble Microstreaming — Bubble
Increase in size decreases in size

Acoustic streaming
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Emerging technologies: enhanced pancreatin extraction

Ultrasounds Pulse electric fields

Electrodes Electrode

Thermostatically
Controlled Water Bath

Sonotrode

Jacketed
Glass Sample
Vessel

Treatment
chamber

il

- Increased protein recovery

- Effect on enzyme activity tested
- Impact on microbial load assessed
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Blood: Improved plasma separation

Pellet consistence of blood samples: control left
side and treated samples on right treated
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Difference between control and treated sample
after centrifugation using large volume samples.
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Blood: Improved plasma separation C‘

Difference between control and treated sample
after centrifugation using large volume samples.

Pellet consistence of blood samples: control left
side and treated samples on right treated

-!

Increased protein recovery
- Protein profile not modified
No effect on techno-functional properties

~

—

10000

10000
9000

12
9000

8000

8000

7000

7000

6000
5000 A: speed (g)

6000

5000 A: speed (g)

0 3000 C: PBS (%)
0 3000

C: PBS (%)
4000



cagasc
Protein recovery from liquid streams C‘

Asmrmmome axm Foon Deverossoom Acmonry

-Concentration — -Brines, glue water, exudates, plasma
-Desalinization -Bioactive peptides, extracted proteins

Centrifuqgal filtration Tangential flow:
Ceramic membranes

Bl 2
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Small lab trials Large lab trials (500 mi/h) Control
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Extraction of naturally occurring bio-actives

= Colaiste na hOllIscoile Corcaigh, Eire
5 University College Cork, Ireland

Bioactive molecules naturally present in skeletal muscle with potential for use
In health promoting functional foods and supplements

Offal and exudates?

L-carnitine Carnosine Creatine Taurine

L-carnithine Carnosine Creatine Creatinine Taurine

Heart Lower Lower Lower Higher

Lung Lower Lower Lower Higher
Kidney Lower Lower Lower Higher
Cooked-out juice Higher Lower Lower Higher Higher

Lower than
Legend Higher than muscle muscle, but good
source




Bioactive peptide generation

Flow chart for biopeptide
generation/characterisation

Selection of
' enzyme and
. protein

mmmmm

Bioactivity
analysis

Digestion
simulation

Toxicity,
. allergenicit
\ y test y/
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Bioactive peptide generation Ao v s Do Ao

Flow chart for biopeptide
generation/characterisation

(“Insilico” Protein fractions from blood:
I . .

o - Incorporation in bread

TN < & - Antihypertensive effect on rats
enzyme and - Antidiabetic

proteln L—
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Y 7~ Proteinaceous residues from protein

Bioact|V|ty Iung extraction:

analysis
\1\( -Immunomodulatory potential

-Reduces DNA damage
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Collagen fibres: biomedical applications 5 ’

Applications:

« Scaffold for cell growing
« Material for wound repair
* Drug delivery

» Cell culture systems

» Tissue engineering
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Optimising conditions for cell growing !

(]

OE Gaillimh
NUI Galway

Tenocytes growing assay

Day 7 Day 14 Day 21

Non X-linked

starPEG

EDC/NHS

GTA
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Scaling-up of selected processes YOO “‘
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Shannon ABC TRALEE

From laboratory to pilot plant:

» Optimise parameters for scaling-up

« Economical viability: production cost and feasibility

» Develop down-stream processes

» Application testing of protein rich ingredients
produced at scale
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cagasc
Resources available C—;

Asmrmmome axm Foon Deverossoom Acmonry

Spray-dryer
Lab-scale Bench top centrifuge
Up to 6 litres capacity

i

Continuous separator
Up to 120 L/h
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Take home messages:
- Protocols are In place
- Optimal processes have been selected

- Functional proteins recovered. Functionality test on

going
- Industry feedback:
Most promising processes
What the priorities are
—_—— o ISSEE———— 00
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“This work forms part of the ReValueProtein Research Project (Grant Award No.
11/F/043) supported by the Department of Agriculture, Food and the Marine
(DAFM) under the National Development Plan2007-2013 funded by the Irish
Government.”
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Thanks you all for your attention!!
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