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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



Developed Countries Developing countries

• Problems due to the 

(over) consumption of 

unhealthy (junk) foods

• Obesity, diabetics, 

cardiovascular 

diseases

• Problems due to 

limited availability of 

foods

• Hunger, malnutrition, 

starvation

World Health Challenges



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 Ideal Food Ingredient for the World

• High fibre

• Low fat

• High protein 

• Low starch

• Low Glycemic Index (GI)

• Contain bioactive compounds (weight 

control, reduce cholesterol level, etc.)

• Low cost

Lupin meet all the above



What is lupin

• A grain legume similar to soybean

• Grown in Australia, South America, USA, Europe, etc

• Costs less than half of the cost of soybean

• Can be grown under marginal conditions (less water, 

fertiliser and chemical requirement)

• Environmentally friendly – fixed nitrogen

Lupin



Soybean Dehulled lupinLupin



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 

(g/100g

Lupin 

flour

Wheat 

flour

Rice 

flour

Energy (kJ) 1074 1483 1527

Protein 40 10 6

Fat 6 1 1

Dietary Fibre 28 4 1

Starch <1 72 80



Composition of Lupin, Wheat and Rice Flours

Contents 

(mg/100g)

Lupin 

flour

Wheat 

flour

Rice 

flour

Ca 86 21 7

K 970 162 148

Mg 172 34 52

P 310 130 211

Fe 4.1 2.1 0.2

Zn 2.1 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

Lupin fibre diet reduced total cholesterol (4.5%),
low-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

• 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 a rich 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  



Lupin Based Snacks Lupin Flour ~ 30%

We have Developed a Range of

Lupin Based Healthy Foods 



Lupin Based 

Snacks

Lupin flour ~70%



Lupin Based Pasta



Lupin Muffins



Lupin Noodles



Lupin Noodles (cooked)



Lupin Biscuits
20% lupin flour



Lupin Chips (Crisps)

70% lupin flour

100 g = 70% of the daily dietary fibre requirement



Lupin Based Yoghurt



Lupin Burger

50% lupin flour



Lupin Chapatti



Innovation Display – Curtin Open Day

“Healthy Junk Foods” 



Innovation Display – Curtin Open Day



Innovation Display – Curtin Open Day



Lupin Chips
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Lupin Tempe - Indonesia

• Funded by the  Grain 

Foods CRC (GRDC)

• International patent 

has been granted

• Commercialisation is in 

progress

37



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
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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 39



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

• Etc
http://www.foodnavigator.com/Science-Nutrition/Lupin-sector-defends-safety-of-

its-ingredient
40
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• A number of large national and 

international food companies, 

including the largest chip 

manufacturer in the world, 

have expressed their interest

• Some foods are commercially 

available (bread, pasta, 

biscuits)

Lupin Based Healthy Foods
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Lupin Research Collaborations – National 

• Centre for Food and Genomic Medicine

• Grain Foods CRC

• University of Western Australia

• University of Western Sydney

• Department of Agriculture and Food

• Midwest Development Commission

• Murdoch University

• Corporate Bulk Handling (CBH)

• Bodhi’s Bakery
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• Indonesia: Indonesian Institute of Sciences 

(LIPI)

• India

• Thailand

• Sri Lanka

• Malaysia

• USA

Lupin Research Collaborations –

International 
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Where we are 

and where we 

will be ?
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Prof Vijay Jayasena
Food Science & Technology
School of Public Health
Curtin University of Technology
Perth, Western Australia

Email:v.jayasena@curtin.edu.au
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Chile

Lupin Production Trends  1976-2006
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Chile

Isopro

Coromup
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