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Executive Summary

Since inception, Meat & Livestock Australia (MLA) together with its partners has completed
extensive research in to various co-product technologies. MLA has an ongoing commitment to keep
the Red Meat Value Chain updated with the most relevant information, research and insights. This is
to ensure that maximum value is captured for the red meat industry. MLA presented the results of
recent red meat co products research to industry in the form of a workshop on 27 April 2015.

Seventy six delegates were invited to the workshop which focussed on four technologies where the
research phase has recently been completed and/or a business case has recently been generated.

These technologies were:
e Powdered meat and desiccated liver
e Chondroitin Sulphate

Blood products

Bioplastics

The workshop was held in Brisbane with 18 attendees in total. This allowed interested industry
processor to receive a customised presentation in the days following the workshop while the
presenters were all still available (V.COP.0078).
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1 Background

Co-products can be defined as any non-red meat part or product derived from these parts.
Co-products comprise a significant - but potentially much larger - proportion of the returns
from animal processing.

Advancements in technology and knowledge have identified a new range of co-products that
offer significant potential for the Australian red meat industry to increase profitability.

Co-products account for approximately 11% of the value of a slaughtered animal (with skins
and hides making up 6%, offal 4% and other rendered products making up the remaining 1%
of the value). The remaining 89% of the value is the meat. Co-products make up
approximately 62% of the weight of a slaughtered animal.

With an estimate value of $1.7 billion per annum, co-products deliver valuable returns, but
have yet to be fully leveraged by the industry in Australia. In many cases, co-products offer
more opportunities for innovation and profit than meat and can provide a valuable
competitive edge for processing plants.

Co-products can be divided into two main groups:
e conventional co-products
e bioactives

The technologies presented in the 2015 Co-Product Adoption Workshop came from both of
these groups.

** Note: additional information is available from MLA in Co-Products compendium version
2.0, July 2009

The background of MLA’s projects in these areas along with the presenters’ background is
as follows:

Powdered meat and desiccated liver (A.MPT.0027, A.MPT.0029, A.MPT.0035,
A.MPT.0036)

Co-Product background

Co-products within the Australian red meat industry typically have a short ‘shelf life’ window
in which stabilising for value-added products can be considered before being rendered or
such. While bioactives are being viewed as a desirable part of this added value net,
processing or recovery of the co-products in a stabilised and functional form is often too
expensive for the relatively small volumes recovered at the scattered facilities around
Australia.

There is a clear opportunity to add value to the 62% of the slaughtered animal going into co-
products. One way to assist this is to stabilise these materials maintaining their functional
aspects for use in food or further co-product processing.

Powdered meat coproducts can be achieved a number of ways. The familiar ones being
spray or freeze drying. Some commercial operators already providing this service, they do
however tend to be very expensive. MLA over the last few years has investigated flash

Page 4 of 13



V.COP.0077 & V.COP.0078 - Co-Product Adoption Workshop 2015

drying using a simple rotor-mill system. Initial trials evaluated lungs, blood, bones, trim and
hide on a small prototype unit, successfully drying each in less than one second. Larger
sized trials on trim and bone also were successful again with drying times around one
second — with desirable powdered profile < 10 um.

Presenter Background

Chris Dahm, R&D Consultant, Thricor Pty Ltd - Chris Dahm has 35 years’ experience in food
R&D predominantly in fast moving consumer goods. Chris started consulting as Thricor Pty
Ltd in 1991 while setting-up and running his own small snack food manufacturing business.
Thricor Pty Ltd has focussed over the last 15 years in assisting to ensure long term food
supply through improved utilisation of materials.

Chondroitin Sulphate (A.BIM.0041)
Co-Product background

Chondroitin sulphate (CS) has an established global market as a nutraceutical addressing
issues of joint health, osteoarthritis treatment & pain management.

Together with CSIRO, MLA has adapted an agueous extraction process for chondroitin
sulphate manufacture, which is organic solvent-free & has significantly reduced costs of
production. To date, the process has been developed to laboratory scale & requires further
confirmation of market opportunities before increasing to pilot, and ultimately, commercial
scale.

Blood products (A.BIM.0040)
Co-Product background

There are potential commercial opportunities to be derived from the utilisation of by-product
streams from meat processing, which may add value for stakeholders within the Australian
meat and livestock industry. MLA has commissioned research which has led to the
development of a compendium of animal-based compounds and extracts with potential
commercial value. The priority compounds and extracts are immunoglobulin G (IgG) and
haemoglobin, as well as bovine serum albumin (BSA), with a well-established history of use
within the pharmaceutical and research sectors as a growth medium component to support
the growth and maintenance of eukaryotic cells including stem cells.

Presenter Background

Dr Dianne Glenn, Principal, Corelli Consulting - Dianne Glenn has a breadth of experience
within the biotechnology and life sciences sector in assessing the commercial opportunity of
innovation. Her experience in this sector encompasses hands-on bench and pilot scale
research and development, investment analysis, technology due diligence, and the
development of strategies for commercialisation. Her recent work has included the
development of a bio-refinery framework for production of chemicals and polymers from
sustainable agricultural feedstocks.

Dianne is the principal of the Corelli Consulting, based in Sydney. She has a background in
commercialisation and corporate activities, at KPMG; as an analyst within a boutique
institutional investment bank; in a private biotechnology company, in both research and
management positions; and as a research scientist in government and academic research
institutes.
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V.COP.0078 is the project code used to engage Corelli Consulting and to have Dr Dianne
Glenn construct the reports and presentation necessary for Blood Products and Chondroitin
Sulphate.

Bioplastics (P.PSH.0632)
Co-Product background

Aduro has developed a scalable method and process for the manufacture of a thermoplastic
bio-resin called Novatein. Novatein is manufactured from bloodmeal to be competitive in
price and performance with many hydrocarbon resins, a key advantage which many bio-
resins have been unable to achieve. Whilst Novatein has many potential applications Aduro
chose to formulate a resin to meet product criteria for a lamb rectal plug designed by
Bestaxx Innovations, Sydney. Called the ‘Port Jackson’ the lamb rectal plug helps to reduce
the rate of faecal contamination across a wide range of flock conditions received at the
processing plant, and helps to reduce the incidence of plastic contamination in rendering
material. Aduro intends to set-up an Australian manufacturing operation to supply Novatein
to Bestaxx for production of the Port Jackson.

Presenter Background

Darren Harpur, CEO, Auduro Biopolymers LP - Darren Harpur has owned several of his own
businesses and comes from a background of 15 years’ experience in the financial sector,
ranging from international trade and finance, retail banking and commercial finance. Darren
has recent experience in early stage technology start up’s having been responsible for the
management and business development of several companies spun out of research
conducted at the University of Waikato in Hamilton New Zealand. He was made CEO of
Aduro Biopolymers in 2013 after leading an investment round and securing Wallace
Corporation in New Zealand is a major shareholder.

2 Results

The feedback forms completed by the attendees of the Co-Product Adoption Workshop
reflect that the content was well received with an overall average response to the qualitative
questions of 4.2 out of 5 (84%).

The question "Prior to the workshop | have previously received information on these topics
from MLA or searched on MLA’s website" received an average weighting of only 2.7 out of 5
(54%), suggesting that the workshop filled a gap that existed in communicating co-product
results.

The following graph below illustrates average responses to feedback questions.
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Average Score by Feedback Question

The Speaker(s) understood and responded to

participants’ individual questions and comments 44

The Speaker(s) demonstrated an understanding

of the Meat Industry sector 4.1

The Speaker(s) demonstrated appropriate

technical knowledge 4.2

The Speaker(s) communicated the messages

4.1
well

| thought the venue was appropriate for the

workshop 43

I thought that this workshop was sufficiently

informative 3.8

I thought that this workshop ran for the

appropriate amount of time 4.3

| would like to investigate these co-products

technologies further 4.1

| found the content to be directly relevant to my
company

3.6

I thought the workshop was interesting 4.4

00 05 1.0 15 2.0 25 3.0 35 4.0 45 5.0

W Average Score

3 Conclusions/Recommendations

The 2015 Co-Product Adoption workshop was well received overall and enabled
presentation of recently or soon to be completed project findings to be reported with the
challenge now to industry to take up and adopt these technologies. MLA will continue to
present such opportunities to industry and look to support early adopters further develop
their innovation capability in this theme.

The attached appendixes include the investment briefs which can be found on the MLA
website to inform value chain members interested in further adoption.
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4 Appendix 1: Investment briefs

4.1 Powdered Co-products

Background

Market for
products

value
Proposition

Competition
and other
risks

Next Steps

Potential
Partners

For further
information
contact

Co-products adoption workshop investment brief: Powdered Coproducts AMPC Z7°T% .

Red mect coproducts have hed many cpportunities identified for adding volva, most
require considerable risks, be it market, investment or logistical. Powdering is an option
that aims to bie o stepping stone to @ bar of these cdded value opportunitias, by
stabilising coproducts while maintaining functisnality and food grade status.

Powdered meat coproducts can be achieved @ number of woys, fomiliar ones being
spray or freeze drying with some commerciol operators airecdy prowiding this servica,
burt thay tend to be very expensive. MLA over the last few years has investigoted flash
drying using o simple rotor-mill system (zog full report herg). fnitial tricls evalvoted
lungs, blood, bones, trim and hide on a smal prototype unit, sucoessfully drying ecch in
lezs than one second. larger sized trials on trim and bone ciss were sucoessful again
with drying times arocund ona second — with desirable powdered profile < 10 um.

The main customers ore auisting food processors seeking flovour or bases for stuffing s,
sauces, soups, stock powder, soup powders, baby food, fillings, bouilon cubes,
segsonings, coatings, recdy meails and snacks or odded protein for dictary suppiements,
sports putnition or weight managemant.

Future markets indude; infant nutritional suppiements such as liver powder for iron,

witemin A and zinc supph ion for ind) io, along with the potential to supply

other coproducts in a stebilised and functional form for othar biooctive applications, fike

coffagen.

Cost for o 1 T/hr foed sy in steinless steel is approxi iy €300,000. Sailing powdered trim at haif

the current market price, rumning the plont 1 shift/day at 20% roted copacity [aliowing for §1 million
total investment with a 30% ROI), bregkeven is in 3 pears.

Additionally providing the potential to:
1. Convert materigls that will iose value through spoiling into a stebilised powder.
2. Increasa the pield per corcoess with new streams of matericis [offols, bone, hide, trim and moybe
biped) for human foed [a.g. High Meisture Extrusion Cooked HMEC) or pharmoceutical utiisation.
3. Reduce the cost of tronsport for added value products for further processing.

These flash dryers have not been utilised to dry coproducts yet. There is o focturer of powderad
maat in Queensiond using a refroctonce dryer that retoils trim powder for $58/%g. which is more than
twice thet reguired to provide the abowe volue proposition; and pork [collagen) powder remains o
populer ingredient in kam, bocon and smoiigoods today along with soy and maize protein which typically
ratail for 511/%g.

Focilitated Adoption and Commercigiisation via MLAs MDC PIP or P5H funding program is possibie along
with, further appliied research ond axtension once up ond running

Megt processors may partner with o lorge ¢ (praifminary discussions with a c hove bean
had), or operate indapendently

Michael Lee

mlee@mig.com.au
Ph: 07 3620 5242

Q

-
mia
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4.2 Chondroitin Sulphate

Background

Market for
products

value
Proposition

Competition
and other
risks

Next Steps

Potential
Partners

For further
information
contact

Co-products adoption workshop investment brief: Chondroitin Sulphate AMPC e ptmeresine

Chondroitin swiphate [C5) has on estoblished global market o5 o nutrocowtionl
addressing issues of joint health, with claims to bengfit joint heoith, osteoarthritis
treatment & pain monagemant.

Together with C5IR0, MLA has adapted an oqueous extraction process for chondrodtin
suiphote monufocturs, which i organic sofvant-froe & hos significently reduced costs of
production. To dota, the process hor been developed to loboratory scole & reguires
furthar confirmation of market opportunities bafore increcsing to pilod, ond utimetely,
commarcial scale

The joint health ingredients morket, dommated by glucosaming & C5, is the lorgast &
most ropidly growing subset of the nutroceutical market, with US5584.2 million in retail
mhM“ﬁmhM&EmﬂfMELm]ﬂpmbmﬂﬁMﬂWuwﬁ
=A51. 7 billion. The woll af £5 ! ore ial: the US imports the majority
of C5 used: ~3500 tonnes (2012). The estimated aanwal global market for £5 o5 @ human
mutroceuticel ingredient ranges from US5420 million to U551 bilion. The pet food and
supplemants provides edditional opportundty: in the US weterinory supplements morket,
joint haath is the leoding category, with o 4% growth rate and solas of USS590 million,
or 45% of totol sector sales. (hondroitin is g the best established pat
supplemants.

The market for C5 iz predominantly supplied by product menufoctwred in Ching, which is reported by the
internotional nutroceuticol industry to be of low & variabie guality & purity, low & variobie
concentration, unknown bicactivity, of il-defined or unknown animal origin, & subject to mtentional
adufterstion. Thercfore, there is o substanticl opportunity for Austrolion meat processors (read full
market report here) to supply 0 growing international merket with o refioble source of high & wniform
guality & concentration 5 from o defined & sustainabie animal source, by mesns of o transparent &
ouditable supgly chain.

Based on the specificity of the seporotion techrology and the mild conditions of operation, the new
process may prasant the opportunity for the Australion meat industry to redefine the gold standerd in
bioactive polpmers in the giobal market. particularly for chondroitin sulphate, for the nutraceutical &
potentially the pet feed markets. Australion bovine-derived (5 reliobly produced at consistent & high
concentration by a cost-gffective process from sustoinoble meot industry foedstocks with a tr
supply chain moy have sigrificant com petitive cdvantages ower existing competitor progucts.
The naxt steps in @ staged roll out strategy would considar:

Product Defina & o -_Eatpdﬂsmkmmmdum-}rupmh
Strategic partnerships: Identify strotegic partnars; bil: i ative refationships or joint venture.
Defire the supply chain: hub&spnhpmummﬂdnifwfmdbmdpimmg witfin meat producing
regions, with @ refining hub at the centra of the spokes of meat processors.

Opportunities for funding for first may be iabie through MLAs PIP/PSH progrom as wall as
the A&D tax incentive scheme.

i
g

7al

A voiwe-adding business may be established as o JV or portnership with

Controct manufocturer to estobiish the scalobility of the technology, and the market-recdiness of the
products.

Established value-cdder/rafiner with the oppropriote manufocturing copobility.

Eng-user, &.q. @ nutroosutical manufecturer; feed ingredients producer or feed compounder

The advantoges for the meat industry indude oooess to techmical capability, highly volvable off-toke
ogreamants a5 well @5 financial eand risk mitigation benefTts.

Duncan Veal

dveali@mig.com.ou

Ph: 029453 9366

@
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4.3 Blood Products

Background

Market for
products

value
Proposition

Competition
and other
risks

Next Steps

Potential
Partners

For further
information
contact

Co-products adoption workshop investment brief: Blood Products JAMIPC 255597

There is potential for commercial opportunity to refine valrabie bisactiva I s
such gz bowine serum o in {BSA), i globuiins and k globin from b

and oving blood. A recant MLA merket review of Blood Based proteins desoribas tha
meriet demand and dpnamics for biood derived- binpctive ingrediants thot improve
anima! heaith and growth performance.
Cmmwuﬂuppwmmtrmfnrﬁhﬂdprndum'mﬂ:mﬂminrsmajmdm
and pet foods and supph ts. Thereisp ! for ¢ cial opplication of these
red meat industry biood-based bisactive ingrediants in the following torget markets:
1. Pet foods and suppiements: based on the large scale of the market, the high margins
reported and consumer demaend for “noturel”, meot-bosed products to support pet

welibeing; v
2. Animai-feads: for improved growth and performance and to mitigote the stresses of

industrinl production, especialy of pigs ond poultry; —

3. Aguo- feeds: for improved growth and performance in o burgeoning globol market, o5

well ar potentiolly o sustainable replacemant for fishmeal.

Thera is markat demaond for bioactive ingredients to imp imal heoith and growth performance,
especieliy of those onimois reised wnder conditions of intensive cultivation. These and related blood
products potenticlly hove additionol vaiue as nutrnitionel feed ingredient:

Koy drivers are the cooeptonce ond uptoke of comparobie blood-bosed ingradients, the need for new
bioactives in animal fecds, as wall as the trend to animal-derived pet food ingrediants.

Gaps in the commarcial landscape within the feed and pet food industry for bisactive supplomants and
food additives have boen identified which could be filled by the Austrolion meat industry. To thiz and, the
production of blood-darived bisactive proteins for the faed and pet focds industries wowd be odvantaged
by

= Lost-affective rafining technology:

=Adeguote feedstook;

= B5E-froe production;

= Transparant ond guditable supply chain; and

= Sustainable momufocture.

The naxt steps in @ stoged roll out strofegy wowld considar:

% Build an evidence pack for blood-based biomctives in target animals and to determing an optimal
inclusion rate within the feed and/or supplement. This is idaally done in collaboration with the end user
{eg fewd/pat food manufacturar)

= Damonstraote the refining technology ot iorge pilot-soole operation: ndustry reguires ewidence of
sustminable production of these products at o scaie to meet commwercial demand, by meons of @
trorsparent supply chain. This is ideally done in colisboration with @ contrect manufacturer or rafinar.

= Understand the product charocteristics (purity, concentration and formulation] to satisfy each end-user
and applicotion.

Opportunities for funding for first may be iabic through MLAs PIP/PSH program as well as
the AED tax incontive schame.

The kay partnars within the voive-adding vamture ara:

= Meat processing operators for provision of feedstock.

= End-users of the blood-based bivoctive proteins, specifically: pet food and suppl it fecturars :
imal feed comp ders; and cguafeed compoundars.

= Manufacturers, especially contract sfecturers, to late the lab-scole rafining technology to
commarcial scoie.

The ad ges of ecrly por ing for the meat industry indwde socass to technical copebility, highly
luable off-take ag a5 well as financel and risk mitigation benafits.

Duncan Veal

dveglBEmio.com.gu

Fh: 029453 5366

@
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4.4 Bioplastics

Ba:kg[nund Adure has deweloped o scoloble method ond process for the manufocture of o
thermaoplastic bio-resin called N in. Nowatein is sfactured from bloodmeal to be
compatitive in price and performance with many hydrocorbon resins, o key odvantoge
which mony bio-resins have bean unoble to ochiswe. Whilst Novatein has mony potential
applications Adwro chose to formulate o resin to mest product critena for @ lamb rectal
plug designed by Bastoex Innovations, Spdray. Colled the Port Jockson’ the lomb rectol
plug helps to redvce the rote of foecel contomingtion ocross o wide ronge of flock
conditions received of the processing plant, ond helps to reduce the incidence of plostic
contamination in rendering material. Aduro intends to set-up on Australian monufocturing
operation to supply Novatein to Bestoux for production of the Port lackson.

Global bispolymar demand was estimated ot 258 milffion tonnes in 20010, Whik the

Market for conwentional o iy used poly s cost ground USS1000-1500vt biopolymers cost

products from gbout US34000/ with Novatein forecosts sale price ot 52,000/ (see independent
LBA) The CBA indicotes o simpla walue per heod of around $3.50. The addresseble morket
for the Port lackson in Austrofia is approsimately 22 million lamb, 10 miiffon mutton, and
G50,000 bobby colves that ore shughtered every yeor. The Port Jeckson has ofso been
triailed in goats. An indapendent cost benefit onalysis {(BA) of the production of Novotein,
using the Port Jackson as the first product epplication completed in October 2014
describaes the opportunity for o Novatein plant producing 1000 tons per annum for product
applications that inciwde and extend beyond the Port Jackson into Baef plugs, Sheop and
Bewf Wisasond diips and horticuttural! pots and containers.

Value MNovatein repurposes o bloodmeal commodity product into g higher value matenal that heips to sofve

Proposition niche probiems, particulary in the meot processing sector. The issue of plostic contamingtion in animal
products defivered by meat processors to rendarars is o hot discussion point within the industry. The use
of Novotein in the Port fackson has been shown to lower the rotes of foecs! contomingtion, improving the
yiald per heod for processors and suppliars. as wall has haiping to oddress the downstream pilastic
contemination issues. Looking wider, Novatein con be taiored to meet other meat industry specific
product criteric, crecting g new cotegory of meat industry product lines where bicodmeal is converted
into plastic consumabies which ore rendarabis.

Competition  The bulk of competitor products ore mode from a norrow ronge of hydrocarbon plastics unsuitable for

and other receipt by renderers. More recently some of these products have been mode from o “soiuble™

risks hydrocerbon or spnthetic resin which dissofves inte Fguid form in the rendering process in an cttempt to
address the plastic contominstion issue. fn trials undertoken by Aduro over 10,000 Port lacksons wers
usied in tha processing of fambs and mutton in New Zeolond and Austroiio. The Port Joctson was retained
in tha rectum with less than o 2¥ foiure rote compored to reports from meat processors that competitor
products inciwding products made from solubie resin failed 5% to 15%. The superior retention of the Port
Jackson in the rectum throughout the processing cycie was evidenced by g vastly reduced number of
plugs fying on the processing floor, and in reduced foeco! contamingtion meosurremants.

Next steps Aduwre is iooking to blish o Novatein production facility in Austroiia to feed the supply of resin to owr
parts production partner Bestaxx fanovation. The plant will be the second to be estoblished foliowing the
construction of Aduro’s pilot plent in New Zeclend schedwled for lste 2015, The plant will initiaily supply
Nowvatain to Bestaxy for the Port lockson. Resin production will grow as further Novatein formuletions are
daveloped for follow on product opplicotions Aduro i fooking for expressions of interest from meat
processors wiho may be interested in partnering with Aduwro for the A ign plant, ranging from
providing pace for the location of the plant through o g joint venture with Aduro.

Potential Adure Bispolymaers NZ will lead all aspects of the identification ond dewelopmant of current and future

Partners product applications for Novotein, and the devels; t of M in resins for those applications. This
indudes itnderstonding and building out the value ond supply chains, prodect design and the formuistion of
Nowatein for identified product applicotions. The meat processing partner wil! not be required to howe oy
expartisa in plostics, polymer science and poiy facturing h acoess into markats with which
the meat processor is familiar wowld be ottroctive to @ future pertnership.

For further Duncon Weal Ph: 029453 9356

information  gdvea/@mig.com gu

\
% mia

2015 Co-products adopticn workshop investment brief: Bicplastics AMPC 25555
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The Speakers

Michael Lee, Program Manager- Value Chain | ion, Meat & Livestock Australia
Michael comes from a food technology background with 18 years’ experience across the meat
supply chain. F ing his studies, Michael worked for Woolworths in their Smallgoods
turing division and d office within the Meat Trading division where he
commercialised various new product launches and product specifications from farm gate to
Meat and Deli retail unit.
Michael then moved on to Hans Smallgoods where he set up their Fresh Meat Technical
program, before moving on to JBS and the role of Commercial Manager - Value Add Division.
Since 2012, Michael has been with MLA working on off-farm demand building RD&E and

capability d P progi to create and capture value for industry.
As a part of Michael's role, he looks forward to exploring novel co-/by-products adoption and
C ialisation opportunities with stakeholders.

Dr Dianne Glenn, Principal, Corelli Consulting
Dianne Glenn has a breadth of exp e within the biotec k and life sciences sector in
assessing the commercial opportunity of innovation. Her experience in this sector encompasses hands
-on bench and pilot scale research and lop , i is, technol due diligence,
and the L of ies for c ialisation. Her recent work has included the

of a bio-refinery fr for production of chemicals and polymers from sustainable
agricultural feedstocks.
Dianne is the principal of the Corelli Consulting www.corelli-consulting.com based in Sydney. She has
a background in commercialisation and corporate activities, at KPMG; as an analyst within a boutique
institutional investment bank; in a private biotechnology company, in both research and management
positions; and as a research scientist in government and academic research institutes.

Co-Product Adoption Workshop 2015

Monday 27 April 2015, Brisbane Riverview Hotel

Thank you for joining us.

MLA , together with its partners, has completed extensive research using

Chris Dahm, R&D Consultant, Thricor Pty Ltd : : : . 7
Chris Dahm has 35 years’ experience in food R&D predominantly in fast moving consumer goods. mdustry funds into various COP roduct teChnOIOgl es. With the research

Chris started consulting as Thricor Pty Ltd in 1991 while setting-up and running his own small phase complete and or business cases generated, MLAis pI’Olld to present to
snack food manufacturing business. Thricor Pty Ltd has focussed over the last 15 years in assisting i p =

to ensure long term food supply through improved utilisation of materials. the lndusu'}’ details of the commereial opportunity.

The focus of today’s workshop will be:

Darren Harpur, CEOQ, Auduro Biopolymers LP

Darren Harpur has owned several of his own businesses and comes from a background e

of 15 years’ experience in the financial sector, ranging from international trade and . “ho 01 Sulp >

finance, retail banking and commercial finance. Darren has recent experience in early . Sy T e \
stage technology start up’s having been responsible for the management and business \ »
development of several companies spun out of research conducted at the University of . ioplastics S \

Waikato in Hamilton New Zealand. He was made CEO of Aduro Biopolymers in 2013 after
leading an investment round and securing Wallace Corporation in New Zealand is a
major shareholder.
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The Agenda

gam

g.15am

9.30am

10a1m

10.3041m

10.45am

11.15am

Tea and Coffee

Introduction from Michael Lee, Program Manager— Value Chain

Innovation, MLA

Technology One: Bioplastics

Presenter: Darren Harpur, CEQ Aduro Biopolymers LP
Technology Two: Blood Products

Presenter: Dr Dianne Glenn, Principal, Corelli Consulting
Morning Tea

Technology Three: Powdered Meat/Bone/Blood and

Desiceated Liver

Presenter: Chris Dahm, R&D Consultant, THRICOR Pty Ltd
Technology Four: Chondroitin Sulphate

Presenter: Dr Dianne Glenn, Principal, Corelli Consulting
MLA Donor Company Model

Discussion

Lunch

Blood Products
There is great potential for commercial

opportunities to be derived from the utilisation

of blood-based bioactive ingredients such as
BSA, immunoglobulins and haemoglobin in the

key sectors of pig and poultry fead ingredients,

in fish and shrimp feeds, and in pet foods,
based on the acceptance and uptake of
comparable ingredients. This is driven by
market demand for bioactive ingredients to
improve animal health and growth
performance. A recent review of the
competitive landscape and interview with
industry respondents suggest that the best
opportunity for volumetric consumption of
blood products from the Australian red meat
industry is in the context of commercial
application within the key sectors of animal
feads and pet foods and supplements.

The Technologies

For further information, please contact:

E: valuechaininnovation@mla.com.au

P: 0294639115

W www.mla.com.au/off farm /Value-adding /Co-products

{The presenters slides will be available here following today’'s workshop}

Bioplastics
Blood is an undervalued co-product of bovine
and ovine slaughter that is currently sold as a

commodity has an opportunity to be value-added
to as a major feedstock for the manufacture of a

bio-polymer. This bio- polymer can be sold as a
[master-batch material, with mechanical
properties similar to low density polyethylens

(LDPE) making it suitable for injection moulding
applications. An cost benefit analysis conducted

by MLA validated the business opportunity for
the meat processor and indicated a Discounted

Payback Period of 0.81 years and NPV of $2.51/
head based on a total capital investment of $2M.

Powdered meat/bone/blood and desiccated liver
Red meat coproducts have had many opportunities

identified for adding valus, most require
considerable risks, be it market, investment or
logistical. Powdering is an option that aims to enable
a stepping stone to a number of these added value
oppaortunities, by stabilising coproducts while
maintaining functionality and food grade status.
Powdered meat coproducts can be achieved a
number of ways, familiar ones being spray or freeze
drying with some commercial operators already
providing this service, but they tend to be very
expensive. Initial trials evaluated lungs, blood,
bones, trim and hide on a small prototype unit,
successfully drying each in under one second. Larger
sized trials on trim and bone also were successful
again with drying times around one second.

Chondroitin Sulphate
Chondroitin sulphate has an established global

market as a nutraceutical . This market as a
nutraceutical for use in joint health for humans and
companion animals is substantial, global and
growing. Previous value chain studies have shown
the potential to significantly add to the net value of
a carcase by producing the product in Australia.

A recently project has detailed the opportunity to
capture a portion of the growing CS market by
manufacturing this product in Australia.
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