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Lupin Research at Curtin
A large team with expertise in

®* Food Science &
Technology

® Nutrition

® Dietetics

® Food Safety

® Food Micro-biology
® Food Chemistry

® Public Health

® Etc




World Health Challenges

Developed Countries |Developing countries

® Problems due to the |® Problems due to
(over) consumption of |limited availability of
unhealthy (Junk) foods |[foods

® Obesity, diabetics, ® Hunger, malnutrition,
cardiovascular starvation
diseases




World Health Challenges

Developed Countries

® More than half of the population is
overweight (around 60% of
Australians are overweight)

® Around 20% children are overweight

® Increased risk of cardiovascular
diseases, type 2 diabetes, etc

® Low dietary fibre intake

® High sugar/carbohydrate & fat intake %

® Excess food (energy) consumption



In Developing Countries

® Malnutrition (mainly protein) especially
among children and women

® Hunger and starvation not uncommon
®* Limited availability of food

® High cost

® Most population depends on cereals

According to the FAO, around 1 billion
hungry people in the world in 2009




World Health Challenges




An ldeal Food Ingredient for the World

® High fibre

® Low fat

® High protein

® Low starch

® Low Glycemic Index (Gl)

® Contain bioactive compounds (weight
control, reduce cholesterol level, etc.)

® Low cost

Lupin meet all the above
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Soybean Lupin Dehulled lupin



Lupin and Soybean — Flour Composition

Contents (%) | Lupin Soybean

Protein 40 50
Fat 6 20
Minerals 3 5

Dietary fibre 30 5




Composition of Lupin, Wheat and Rice Flours

Contents Lupin  Wheat Rice
(g/100g flour flour flour
Energy (kJ) 1074 1483 1527
Protein 40 10 6
-at 6 1 1
Dietary Fibre 28 4 1

Starch <1 {2 80



Composition of Lupin, Wheat and Rice Flours

Contents
(mg/1009)

Ca
K
Mg
P
Fe
Zn

Lupin
flour

86
970
172
310
4.1
2.1

Wheat Rice

flour flour
21 7
162 148
34 52
130 211
2.1 0.2

0.5 1.1



Composition of Lupin, Wheat and Rice Flours
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Lupin Foods- Health Benefits

® Reduces obesity

® Lowers cholesterol

® Reduces risk of cardiovascular diseases
® Improves bowel health

® Reduces risk of colon cancer

® Acts as a pre-biotic

"Let thy food be the medicine and thy
medicine be thy food” - Hippocrates



High Satiety
Higher satiety foods help reduce obesity by
reducing energy intake

Archer et al., 2004 — clinical trial

Lupin kernel fibre patty more satiating (4.5 h)
than the full-fat sausage patty and resulted
lower energy intake

Lee et al., 2006 - clinical trial

The lupin bread resulted in significantly higher
self-reported satiety and lower energy intake



Cholesterol Lowering Effect

Arnoldi, 2008 - clinical trials

Lupin Proteins fed rats - significantly lower both
plasma cholesterol and triglycerides

Hall et al., 2005 - clinical trials

_upin fibre diet reduced total cholesterol (4.5%),
ow-density lipoprotein cholesterol (5.4%)

Sirtori et al., 2004 - animal trials

In rats - lupin protein extract reduced plasma total
and VLDL+LDL cholesterol concentrations by 21
and 30%, respectively



Low Glycemic Index (GI)

Hall et al., 2005 - clinical trials

Lupin flour addition to bread reduced the glycaemic
Index

e Lupin bread =74

« Standard white bread = 100

Johnson et al. 2003 - clinical trials

A reduction of 18.8% was seen in IAUC (Incremental
areas under curves) for insulin of lupin fibre
containing bread compared with the control



Reducing Cardiovascular Disease Risk Factors

Sirtori et al (2004) - animal trial

In high cholesterol rats daily intake of 50 mg (for 2 weeks) of total lupin
protein extract reduced plasma total and VLDL+LDL cholesterol
concentrations by 21 and 30%, respectively

Martins et al (2005) — animal trial

L. angustifolius seeds reduced LDL-cholesterol in pigs fed a high
cholesterol diet

Marchesi et al (2008) — animal trial

High cholesterol rabbits fed lupin protein supplemented diet for 3
months showed beneficial changes to cholesterol levels and
development of thickening of the arteries that those fed milk protein

Bettzieche et al (2008) — animal trial

L. angustifolius protein reduced cholesterol levels in high cholesterol
rats, presumably through down regulation of genes involved in lipid
synthesisis; however the effect was dependant on lupin variety



Pre-biotic Effect

Lupin is arich source of raffinose family
oligosaccharides (12 % on dry weight basis)
which have proven pre-biotic effects

Martinez-Villaluenga et al., 2008

The numbers of faecal bifidobacteria in rats
Increased after oral administration of
raffinose family oligosaccharides (RFOS)

from lupin



We have Developed a Range of
Lupin Based Healthy Foods

Lupin Based Snacks Lupln Flour = 3()%




Lupin Based
Snacks

Lupin flour ~70%



Lupin Based Pasta




Lupin Muffins




INn Noodles

Lup




Lupin Noodles (cooked)




Lupin Biscuits
20% lupin flour




Lupin Chips (Crisps)
/0% lupin flour

100 g = 70% of the daily dietary fibre requirement



Lupin Based Yoghurt




Lupin Burger

50% lupin flour

50 Z
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Lupin Chapatti
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Innovatlon Dlsplay Curtln Open Day




Lupin Chips




Protein (g/1009)

® Normal
Lupin based EESESS——




Dietary Fibre (g/100)

® Normal
BB © Lupin based




Lupin Tempe - Indonesia

® Funded by the Grain
Foods CRC (GRDC)

® International patent
has been granted

® Commercialisation is in
progress




Lupin Tempe - Indonesia

® Joint project with the Indonesian Institute of
Sciences (LIPI)

® Officially launched by the Minister for Agriculture
and Food, Hon Terry Redman in Jakarta in April
2010




Major Lupin Producing Countries in the World

Country Production (MT)
Australia 707,900
Poland 39,600
Chile 31,600
Russian Federation 21,800
Morocco 14,000
South Africa 13,300
Peru 8,400
Italy 4,500
Spain 4,300
Egypt 2,300
Ecuador 1,500
Lebanon 1,000

FAOSTAT 2008: http://faostat.fao.org/site/339/default.aspx  3g




Lupin Consumption in Europe

» Around 15,000 tons/year lupin-based
Ingredients are sold in Europe for human food

» Around 500,000 tonnes/year foods containing
lupin is consumed in Europe

* Bread

« Cookies

« Snacks

- Pasta

- Beverages
- B

http://www.foodnavigator.com/Science-Nutrition/Lupin-sector-defends-safety-of-
its-ingredient
40



Avallable online at www .sciencedirect.com
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Some chemical properties of white lupin seeds (Lupinus albus L.)

M. Erbas *, M. Certel, MK. Uslu

Deparmment of Fond Engmeering. Facsdty of Agricsioare. Abdeniz Ustrersaty, 00059 Amsalya, Terkey
Recerved 3 October 203, reconed @ revied form 25 February 204, accoptad 25 Febrmary 2004

Abstract

Lupen seeds {Luporws albus L), grown m Turkey, were investigated. Dem
scods were 1.16 glom’, 411.4 g and 6812 kg/100 1, respectively. The results s
(32.2%), Sibee (16.2%), odl (3.95%), and sugar (5.82%), Ol of seeds was compo
31.1% polyunsaturated fatty acids. Sucrose constituted 7% of total sugar o
thiamin, 2.3 mghy of riboflavin and 3 mg'ky of niacia. It can be concluded

Fat and fatty acids of white lupin ( Lupinus albus L.) in comparison
to sesame ( Sesamum indicum L.)

B. Uzun *, C. Arslan *, M. Karhan ®, C. Toker **

q—-.;n.uoq;n-qq Aldt Tnisersity, TREWIY Antalvs, Tarkey
* iy Facnlty of Agvicsbure. Aldentz University, TRGTRI9 dnaitva Torley
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Abntract

The study was undertaken to compare faz and fatty acd profiles m white lopen | Lapuny s s albur) and secame | Scamumn sl
vum L), repeesenting two Sifferent families. Fabacese snd Podaliscese Fat levels wese 10.74% and 55.48% in soods of white lupsn and
scame. respectively. The rovslts mcicated that oleic, lsolenic and srachidic ackds in seod faf were higher in white kupin thas i sowme
cultrvars. Oex o was the prodonsimant Letty acxd in white lupin, whcress huolox sckd wan predommant i sexme. Fat -
satntcaih m*w“uﬂu-umummu* whre

lupen “Mduﬂd“*ﬁhhﬁd“ﬁ“m“h
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Associate Professor Vijay Jayasena with a tray of freshly baked biscuits containing 20 per cent lupin floue.

Could lupins be the new global ‘super food’?

€

WESTERN
REGION

® Lupins may finally be moving out from the

shadow of more mainstican, wd prufitable,

cereal crops as food technologists start serving
up the first commercial lupin-based foods
A range of lupin-based biscuits, pasta
and 'crisps’ has been developed and is in the
process of being commercialised. Becanse of
their high nutritional value the products are
destined not only for the snackfood shelves,
but also the highes-value health foods market
Researchers at the School of Public Health

at Curtin University of Technology have
developed the range of lupin-based foods to
suit western and Asian tastes. The research
has been funded through the Centre for Food
and Genomic Medicine and the Grain Foods
CRC (which is partly funded by the GRDC)
Project leader & e Professor Vijay
Jayasena says lupin-based foods have the
potential 1o become “super foods'. “They are
high protein, high fibre, low fat, low Gl and
low carbohydrate foods that contain bicactive
compounds, taste good and are low cost.”
So far the Perth-based team, working
with food manufacturers, has developed
lupin-based tempeh (a popular fermented
soybean product in South Asian countries),
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New bariey market looms
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Middle East trip

gives breeders direction

pasta, instant noodles, biscuits and crisps.
To make the products appeal
been given the guise of snack and convenience
foods. The crisps, for example, have been an
mstant hit among test markets - crunchy, morish
. but with five imes more protein and 10 times
more dictary fibre than potato chips. Biscuits
made from 80 per cent wheat flour and 20 per
cent lupin flour contain 80 per cent more protein
than wheat-only biscuits, and 150 per cent
more dictary fibre - but far less carbohydmte
Similarly, pasta and noodles containing
20 per cent lupin flour have double the amount
of protein and three times more dietary fibre
At the recent GRDC-sponsored International
Lupin Conference in Perth, Dr Mark

g they have

Sweetingham, the manager of legumes and
grain food research with the Department of
Agriculture and Food, Western Australia
(DAFWA), said there was growing interest
in lupins because of the functional food and
nutraceatical opportunities that may flow
from their unique protein and fibre profiles
Sofia Sipsas, also from DAFWA, told
the conference lupins could be sold to the
food market as flour (kernel four), bean
sprouts, hulls, kernels, protein concentrates,
protein isolates and kemel fibre, with end-
uses as diverse as protein for milk and ice

cream, and extracts used in cosmetics.

Report: Page 5
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Lupins promise perfect junk food

MICHAEL HOPKIN

Talk about flawer power— lupins
axe being bated by WA stientiey
% the magic ingredient set 1o ysher
in an eri of "healthy™ junk food

Curtin University researcher
Vinay Javasenn has created snacks
from lupan sesds sghich contaln
four tunes the protaim ssd 14 times
the fibre of regular porato chips,
apcd nuys the seeds could ba she
next "sopestood’”

The stncks, made from ground
[upin-seed “fiour” fried i sege-
tible ol could hilp parents give
their children the tedats they wane
without hueming their health or

denting the weekly budaer The
unails could be given flavours jus
like regular porats chigs, Assotidre
Proftessor [avasena suid,

Ehe ligt doesn’s stop at chips —
the Cortin team has 2l created
recipes for conkies, cakes and
Indonesian tempaly,

The food industry hud boen slow
10 recogruse the health bepefits of
lupins: he sids Fypicatly, they
were used nnly for expensive,
spscinlist produces sach =
gluten-free pasta ) which can cost
205k

WA, which growy 80 per cent of
the woeld'y luping, was poived for'a
poom, Professor Javasens said,

The crop could be grown with
less walen gl feetidiver than many
thchitional coops. Farmers grow
lupins only a4 & rotationnl crop.
But a booa in demand conld see
farmets planting the Howers s a
cauls thvestment:

The first Jupin treats ure set to
hit supermariet shelves within
thres weeks, when Fremantie’s
Bodhi' Bakehouse launchesa line
of lupin-based choc-chip cookies,

Owaer Armar Ghodsat sayd the
nughsprotein cookies gave s full
feeling and were fower i sgar
than novomal biscts:

“Whowoukin't like 2 chocolste

an

biscult that’s Aealthy?

Merriwa family deny obstructing police at bar

MICHAEL BENNET T

A Marrewa Samily of fou accisad of #uring wd
abstHizting pefice on Priday mght have pleaded niot
Uity Ly aFcharges In Perth Aaalstates Dot

Wirk Hamliton wiss aressted o5 cnaroes of disorersy

cardiict &nd refulsing to deave thie soans aftar baing

155160 2 moyeson nutice.
After thainclgent. one afficer was treatad for & back

miure-anatherfoo o healon Frmescakdia s riiwl i,
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WA News I

Lupin bread takes the cake in uni study of welght

ight-|

w high-pratein, low-carbohydrate bread
d in Perth is being dubbed the choice of

potentially lose we

Made from lupins, a lequme, the bread has

been found by a University of Wa study to

help people consume up to 30 per cent less
energy during a meal,

One study participant recorded weight loss of

about 4kg aver four weeks.

Called Slimmer's Choice, the bread

developed by Fremantle bakery Bodhi’s Bakehouse, in conjunction with researc




WA's researchers tackling
‘diabesity’

busonts

Rassarchars from tha Cantre for Food
and Ganomic Madicne (CFGM) sre
making grest strides in the fight against
‘dinbesity’ with the development of
heatruer altermatives to wheat-Dased
foodts

The twin epidenics of dabetes and
obesity, known as ‘dabesty’, are of
growing concam in Wastem Australia
and the wodd. Curteritly, moee than
140,000 Westam Australans ae
affacted by diabetes and over 15 per
cant of adulls are classified as obese.

Research at CFGM has shown that
four procuced from lugin kemels, &s
oppased 10 wheat, & higher in proten
and Sbee, with very fow carbohydrates
Its fow fat contant and gCaenic Inowx
{G1) halps 10 reducs avanyl sosigy
ntake and appette

Shmmer's cholog, a lupin-based tread
davalaped by CFGM, has proven

% bhe suceassiul n helping paople
recuce meal SIS a5 3 means for
waight control, tharedons driving the
researchers ol the centre to expand
ther product ranga

In April. Fremantie s Bodhi s Bakehouse
relaased & naw low fat and sugar, Ngh
protein and fibre choc-chip lugin biscuit
basod on tha cra developed by CFGM

Assocate Profeszor Viay Juynsany and Socdh's Bakehouse Alpar Myoms with 0hoc-chigr g

CFOM ressarcher. Assocute Prolessor
Vigyy Jeyesena of Food Scence and
Technolegy at Curtin University af
Technoiogy, sakl the lupin anriched
biscaats had twice B protein and four
times the fiore of simiar products.

“We akeady knaw lupin flour topds
can help peopie feel Tulkar for longer
and curt calorie intake thanks % the
fegume's high prosen and Sbee contant
S0 ‘with the hedp of menulaclurers such
os Bodhi's Bakehouse we're creating
2 kna of foads that after kipin benafits
ANe choc-chip bistuls are the lales!
addition,” he said

CFGM Director Professor Petar
Losaman said lupin-bassd 10003 were
AN oxciing WA-made prospecs that
coufed help sllevive a giotinl problem

“It seerns lupin foods have globat
potantial which would nol onfy lend
possible haalth benofits to the State,
bt fartantic economic resuls as well
witn WA a1 Ihe head of Ihe pack.”

The Centre for Food ancé Genamic
Madicne, based at the Waslem
Avstralian Institute for Madical
Rasaarch, wes establsbed through
& three year State Government
investment of $4.5 milbon, managed
by the Deponiment af Commesce.
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Tempe market a boost for WA lupin industry

= A+ A-

The use of lupins to produce the food product ‘tempe’ in Indonesia is expected to
significantly boost the Western Australian lupin industry through increased demand
and higher prices to growers.

The new market will benefit WA growers who produce about 80 per cent of the
world's lupin crop, with researchers predicting demand for WA lupins for tempe
production could rise to as much as 200,000 tonnes within a few years.

The Grains Research and Development Corporation (GRDC) has supported
research leading to developing lupins as a partial substitute for scybeans in the
production of tempe.

Tempe is cne of the most commonly consumed foods in Indonesia and lupins are a
cheaper yet nutritionally superior grain compared with soybeans

Lupin tempe was officially launched in Jakarta by the WA Minister for Agriculture Terry
Redman in April and the product is expected to become commercially availahle in
Indenesia in coming months

Lupin tempe has been developed as a result of a joint project led by Vijay Jayasena,
of the School of Public Health, Curtin University, conducted in collaboration with
Leonardus Kardeno of the Indonesian Institute of Sciences-LIPI.

The research is funded by the GRDC-supported GrainFood Cooperative Research
Centre (CRC). The CRC is actively working with tempe manufacturers in Indonesia to
commercialise the process for making tempe from lupin.

Professor Jayasena said he expects initial demand for WA lupins for tempe
production in the coming year will be about 50,000 tonnes.

Current WA lupin production is less than 1 millicn tonnes and supplies
predominantly the stock feed industry.

Lupins are currently grown in WA mainly for their rotational benefits and are largely a
break-even crop,” Professor Jayasena said.

Butincreased demand for lupins through this new market could help to increase

WA Minister for Agriculture and Food Terry Redman is
served a dish featuring lupin tempe at the Jakarta launch of

the product.
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Peter Hemphill 2

June 10, 2010

WEST Australian researchers have developed an Asian
fermented food product called tempe from lupins.

This displaces its traditional base ingredient of
soyaheans

The breakthrough, after maore than four years of research
at Curtin University in Western Australia, should see
lupins elevated from being a traditional stockfeed-type
grain to a feod-quality product.

Tempe, which locks similar to tofu, originated from
Indonesia butis also popular in Malaysia, Thailand and
other South East Asian countries.

STOCK SALES

Updated daily

The lupin tempe was developed by ateam led by Curtin
University's Vijay Jayasena, with collaboration from
Indonesian scientists.

L

Feed to food: tempe made from lupins will soon be
served on the plates of Indonesian consumers thanks
to a West Australian breakthrough.

It was supported by the Grain Foods Co-operative
Research Centre in Sydney and the Grains Research and
Development Corporation.

The new tempe was made from a 50:50 mix of dehulled
lupins and soyabeans.

Prof Jayasena said he hoped the research team would
have a tempe made totally from lupins within 12 months.
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Dehulled lupins are cheaper but more nutritional than
soyabeans.




Lupin Based Healthy Foods

* A number of large national and ‘ “
- —f:“'

International food companies,
Including the largest chip
manufacturer in the world,
have expressed their interest

« Some foods are commercially
available (bread, pasta,
biscuits)




Lupin Research Collaborations — National
s
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Lupin Research Collaborations —
International

Indonesia: Indonesian Institute of Sciences
(LIPI)

India
Thailand
Sri Lanka
Malaysia
USA

50
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Informazioni

Grazie al LUPIDOR® & possibile ottimizzare i processi economici nella produzione di
alimenti e aumentare le caratteristiche nascoste del Lupino, le quali, grazie ai recentistudi: MO CHDORF

suoi delicati sapori ed aromi permettono |a preparazione di alimenti adatti ai
el

dei progetti di ricerca della comunita europea, stanno mettendo in evidenza gli effetti salutari; BEST PARTNER
per l'alimentazione umana.
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Lopino®*

sweet-lupin fresh-protein

Lopino® is a fresh protein derived through a patented process from the sweet lupin.
It has a yellow appearance and a neutral to slightly nutty taste. Nutrition Facts
Serving Qe 0 e (2090
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The production of Lopine® makes no use of any coagulating agent. e
The protein coagulation (protein precipitation) occurs solely through heat. ——
ToldFs & o
Seossied Fel Oy -
The ingredients for making Lopino®: water, sweet lupin beans Poyuesussdfa 0g
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Benefits b &
0 contains all essential amino acids | 2om3 "
0 has large amounts of unsaturated and multiple unsaturated fatty acids Told Cubulpinte <ip i
o has a high amount of lysine, more than found in most grains e i)
0 unsurpassed degree of digestion at 98% Suows
0 high-guality protein {20% versus 9% for soy tofu) Protein 109 2%
o cholesterol free, gluten free, yeast free e —
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NO DIET REQUIRED,
CONTROL SNACK ATTACKS.
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¢¢ | would recommend this to anyone who
struggles with over eating »  read more +

WHAT IS LUPINS?

FLEL GREAT - LOSE WENGHT £
Lupin i

Lupinf is a total weight control / lifestyle product that is used
in everyday cooking and diet regimes.

All the products contained within Lupin8 come from nature.

_’/ Lupin8s ingredients are not made in a laboratory but are a
= mixture of grains from natures basket. We have combined the
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Sweet products

Production/Sourcing/Quality
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LUP'INGREDIENTS range list-of applications

News / Innovations

Salted products

Sweet products #

Pastry base

Pastry base : Pie crust, yellow cakes, pancakes and waffles, brownies, cakes,
crumbles, sponge cakes...

Biscuits
Sweet Breads & buns

Dry fraits & chocolate
preparations

Others

Nutritional benefits

Technical data/Samples

Contact Sweet Breads and buns : Breakfast goods, Danish pastry, brioches, croissants, etc
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Over 500,000 tonnes of food consumed
annually in Europe contains lupins (Fletcher, 2006
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Chile

Lupin Production Trends 1976-2006
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