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Is There A Market Is There A Market 
For For LupinsLupins In Asia For Food & In Asia For Food & 

Feed? Feed? 



Total Asian Imports and Total Asian Imports and 
Consumption of Soybeans and Consumption of Soybeans and 

Soybean mealSoybean meal for 2007for 2007
Soybean import:           45  Million tonsSoybean import:           45  Million tons
Soybean production:      25  Million tonsSoybean production:      25  Million tons
Total Soybean usage:     70  Million tonsTotal Soybean usage:     70  Million tons

Net Soybean Meal import: 9.6 Million tons Net Soybean Meal import: 9.6 Million tons 



Soybeans, Corn, Wheat, Cotton, and Rice
 Percentage Change in Global Consumption 

 1990/91 –
 

2006/07 and Forecast for 2007/08

Soy consumption has grown by 125% in  17 years
Corn consumption up by 62%



Global Soybean Production and Consumption
 2001/02 –

 
2006/07 and Forecast for 2007/08
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Size of Feed Production, 2007(Asia Pacific)

Total Production: 184.7 million tonnes
Feed International, January 2008Reference: Feed International, 2008



World poultry meat productionWorld poultry meat production
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The changing contribution of the continents to global
poultry meat production (data in %, source FAO)

ContinentContinent 19701970 19901990 20052005
AfricaAfrica 4.04.0 5.05.0 4.24.2
AsiaAsia 17.917.9 24.224.2 34.0  34.0  
EuropeEurope 28.128.1 20.620.6 16.416.4
USSRUSSR 7.17.1 8.08.0 --
N and C AmericaN and C America 36.236.2 31.331.3 28.428.4
S AmericaS America 5.85.8 9.59.5 15.715.7
OceaniaOceania 0.90.9 1.21.2 1.21.2
WorldWorld 100.0100.0 100.0100.0 100.0100.0



Issues with the use of Issues with the use of LupinsLupins in in 
Asian Food and FeedAsian Food and Feed

•• Supply has not been consistentSupply has not been consistent
•• Although much research has been done on Although much research has been done on LupinsLupins 

replacing soybeans in Asian food, in reality Asian replacing soybeans in Asian food, in reality Asian 
consumers cannot accept the different taste profileconsumers cannot accept the different taste profile

•• LupinsLupins may have to create its own niche instead of just may have to create its own niche instead of just 
replacing soybeans in Asian Soy foodsreplacing soybeans in Asian Soy foods

•• No health claims are allowed for No health claims are allowed for LupinsLupins at the momentat the moment
•• The potential use of The potential use of LupinsLupins in Asian aquaculture and in Asian aquaculture and 

swine feeding is tremendous. However certain issues swine feeding is tremendous. However certain issues 
may be obstructing its use.may be obstructing its use.

•• Most research on the use of Most research on the use of LupinsLupins in Aquaculture is in Aquaculture is 
done in Australiadone in Australia



Issues with the use of Issues with the use of LupinsLupins in in 
Asian Food and FeedAsian Food and Feed

•• For effective use in aquaculture and swine For effective use in aquaculture and swine 
LupinsLupins should be should be dehulleddehulled

•• Australian companies have put in Australian companies have put in 
dehullingdehulling plants, but overseas buyers may plants, but overseas buyers may 
prefer to buy prefer to buy lupinlupin seed instead of seed instead of lupinlupin 
kernel mealkernel meal

•• However However dehullingdehulling is not easy and hulls is not easy and hulls 
can only be used for ruminant feeding can only be used for ruminant feeding 



Opportunities For The Use Of Opportunities For The Use Of 
LupinsLupins

 In Asian Foods base on its In Asian Foods base on its 
functional and  functional and  nutraceuticalnutraceutical

 propertiesproperties



Typical composition of Typical composition of LupinLupin

•• High ProteinHigh Protein
•• High dietary fiberHigh dietary fiber
•• Low oil contentLow oil content
•• ContantContant minimal minimal 

starchstarch
•• Low Low GlycemicGlycemic Index Index 

(GI)(GI)



IntroductionIntroduction

•• There is much speculation and evidence that There is much speculation and evidence that 
soybeans can improve the general health of soybeans can improve the general health of 
populations that consume soy based productspopulations that consume soy based products

•• Today, FDA allows claims for Soy foodsToday, FDA allows claims for Soy foods

•• LupinsLupins have been suggested as a potential have been suggested as a potential 
substitute for soybeans in Asian Soy Foods but substitute for soybeans in Asian Soy Foods but 
the taste profile is different.the taste profile is different.



IntroductionIntroduction

•• The The lupinlupin seed is high in protein, high in dietary fiber, seed is high in protein, high in dietary fiber, 
low oil content , contains minimal starch and lowest low oil content , contains minimal starch and lowest 
gLycemicgLycemic Index (GI) of any commonly consumed Index (GI) of any commonly consumed 
grain.grain.

•• The potential of using The potential of using lupinslupins as a as a nutraceuticalnutraceutical food food 
supplement and additive in Asian Foods is goodsupplement and additive in Asian Foods is good

•• LupinLupin flour and flour and lupinlupin fiber can offer functional fiber can offer functional 
advantages in Asian Foodsadvantages in Asian Foods



Health benefits of Health benefits of lupinslupins demonstrated demonstrated 
in clinical trialsin clinical trials

•• Reduce the risk of diabetes and cardiovascular Reduce the risk of diabetes and cardiovascular 
disease.disease.

•• Lupin flour incorporated into white bread Lupin flour incorporated into white bread 
significantly reduced the level of blood glucose significantly reduced the level of blood glucose 
( Hall R.S. et al. 2005)( Hall R.S. et al. 2005)

•• Lupin fiber act as a soluble fiber and reduces Lupin fiber act as a soluble fiber and reduces 
the total cholesterol without affecting the HDL the total cholesterol without affecting the HDL 
cholesterol. cholesterol. 

•• Reduces appetite helps prevent obesity Reduces appetite helps prevent obesity 



Potential Use of Potential Use of LupinLupin
In Asian FoodsIn Asian Foods



The potential of usage The potential of usage lupinlupin in Asian Foods in Asian Foods 
is tremendous.is tremendous.

Much work has been done by Dr. Mark Much work has been done by Dr. Mark 
SweentinghamSweentingham et al. using et al. using lupinlupin to replace soybean in to replace soybean in 
traditional Asian soy foodstraditional Asian soy foods
Example :Example :

-- Soy milkSoy milk
-- TofuTofu
-- MisoMiso
-- ShoyuShoyu
-- TempehTempeh

http://images.google.com.my/imgres?imgurl=http://orugallu.net/vinDu/images/soy/soybanana.JPG&imgrefurl=http://www.orugallu.net/vinDu/%3Fcat%3D10&h=480&w=509&sz=113&hl=en&start=42&um=1&usg=__ozhZgwqfyab-HSIDgSJaUtNkxwQ=&tbnid=ERmWrZGPov-1xM:&tbnh=124&tbnw=131&prev=/images%3Fq%3Dsoy%2Bmilk%2Bpicture%26start%3D36%26ndsp%3D18%26um%3D1%26hl%3Den%26sa%3DN
http://images.google.com.my/imgres?imgurl=http://www.rasamalaysia.com/uploaded_images/tofu.jpg&imgrefurl=http://www.rasamalaysia.com/2006/12/30-minute-meal-steamed-tofu-with-ground.html&h=480&w=640&sz=68&hl=en&start=18&um=1&usg=__tV-DWmJkO7nGHL6UDAS6QXSp4Y8=&tbnid=k_b8yFEyrxeQGM:&tbnh=103&tbnw=137&prev=/images%3Fq%3Dtofu%2Bpicture%26um%3D1%26hl%3Den
http://images.google.com.my/imgres?imgurl=http://www.seasonedpioneers.co.uk/assets/recipes/Soy%2520Sauce.jpg&imgrefurl=http://www.seasonedpioneers.co.uk/recipedetail.aspx%3Frid%3D39&h=332&w=500&sz=19&hl=en&start=8&um=1&usg=__PyJR9FmhFQjqmKy4Ac48hI-TifM=&tbnid=_ZvM7O3chzRanM:&tbnh=86&tbnw=130&prev=/images%3Fq%3Dsoy%2Bsauce%2Bpicture%26um%3D1%26hl%3Den
http://images.google.com.my/imgres?imgurl=http://bp1.blogger.com/_jwxwcA7hWrY/RZN0kw696SI/AAAAAAAAADU/4MiMgI-ZRKc/s400/tempeh%2BBC2%2Bblog.jpg&imgrefurl=http://indonesia-eats.blogspot.com/2006_12_01_archive.html&h=400&w=317&sz=27&hl=en&start=28&um=1&usg=__W1R9-p1CN9c9HByMPamSQtKY2N8=&tbnid=Ck_FPHo3Ton6zM:&tbnh=124&tbnw=98&prev=/images%3Fq%3Dtempeh%2Bpicture%26start%3D18%26ndsp%3D18%26um%3D1%26hl%3Den%26sa%3DN


We have undertaken research of We have undertaken research of lupinlupin flour in flour in 
noodles and meat extender.noodles and meat extender.

Example :Example :
•• NoodlesNoodles

--Instant noodleInstant noodle
--Wanton noodleWanton noodle
--Alkaline noodleAlkaline noodle

•• Meat extenderMeat extender
--SausagesSausages
--nuggetsnuggets

http://images.google.com.my/imgres?imgurl=http://www.istockphoto.com/file_thumbview_approve/5255429/2/istockphoto_5255429_chicken_nuggets.jpg&imgrefurl=http://www.istockphoto.com/file_closeup/object/5255429_chicken_nuggets.php%3Fid%3D5255429%26refnum%3D2401460&h=380&w=253&sz=79&hl=en&start=48&um=1&usg=__grbnle162hJ8MUHV3n9eCWYScF4=&tbnid=7fICeADtDO3imM:&tbnh=123&tbnw=82&prev=/images%3Fq%3Dchicken%2Bnugget%2Bpicture%26start%3D36%26ndsp%3D18%26um%3D1%26hl%3Den%26sa%3DN
http://images.google.com.my/imgres?imgurl=http://www.rabbitboy.co.uk/dinners/uploaded_images/sausages_broc-727107.jpg&imgrefurl=http://www.rabbitboy.co.uk/dinners/&h=600&w=800&sz=595&hl=en&start=4&um=1&usg=__mli432lyffctmOZ0S2dONXqonAA=&tbnid=WMhXlOnI3hs5jM:&tbnh=107&tbnw=143&prev=/images%3Fq%3Dsausages%2Bpicture%26um%3D1%26hl%3Den%26sa%3DX
http://images.google.com.my/imgres?imgurl=http://www.rectoryfoods.com/product-images/foodservice_valueadded/breaded_chicken_nuggets.jpg&imgrefurl=http://www.rectoryfoods.com/foodservice/valueadded.html&h=299&w=450&sz=30&hl=en&start=11&um=1&usg=__HLXvHjygRoiXCi699qqL654SH9c=&tbnid=2-zg4fpCUZSR2M:&tbnh=84&tbnw=127&prev=/images%3Fq%3Dchicken%2Bnugget%2Bpicture%26um%3D1%26hl%3Den


Use of Use of lupinlupin flour in flour in 
instant noodle instant noodle 





Use of Use of LupinLupin Flour in Instant NoodleFlour in Instant Noodle

•• LupinLupin Flour was used at 4% to replace wheat Flour was used at 4% to replace wheat 
flour flour 

•• Instant noodles were made using this Instant noodles were made using this lupinlupin 
fortified flour and compared with regular fortified flour and compared with regular 
instant noodle made only with wheat flourinstant noodle made only with wheat flour

•• The noodles were evaluated for appearance, The noodles were evaluated for appearance, 
eating quality, oil and protein contenteating quality, oil and protein content



Use of Use of LupinLupin Flour in Instant NoodleFlour in Instant Noodle

•• Flour sample analysis: Flour sample analysis: 
ControlControl Fortified withFortified with

4% 4% LupinLupin flourflour

Moisture (%)Moisture (%) 13.013.0 13.013.0

Protein (%)Protein (%) 11.011.0 12.012.0

Ash (%)Ash (%) 0.510.51 0.600.60

FarinographFarinograph
water absorption (%)water absorption (%)

63.563.5 64.564.5

Color, L (brightness)Color, L (brightness)
b (yellowness)b (yellowness)

91.3091.30
9.899.89

91.5791.57
11.3411.34



Use of Use of LupinLupin flour in Instant Noodleflour in Instant Noodle

•• Instant noodle analysis results :Instant noodle analysis results :
ControlControl Fortified withFortified with

4 % 4 % LupinLupin flourflour

Moisture (%)Moisture (%) 4.94.9 4.34.3

Protein (%)Protein (%) 10.210.2 10.910.9

Oil (%)Oil (%) 19.319.3 16.316.3

Color, L (brightness)Color, L (brightness)
a (yellowness)a (yellowness)

74.1274.12
18.9518.95

74.9574.95
22.0622.06



Use of Use of LupinLupin flour in Instant Noodleflour in Instant Noodle

•• Improved noodles appearance Improved noodles appearance 
( brighter color)( brighter color)

•• Improved eating qualities Improved eating qualities 
( smoother mouth feel)( smoother mouth feel)

•• Reduce fat contents by 3.0%Reduce fat contents by 3.0%

•• Increase protein level by 0.7%Increase protein level by 0.7%

Advantages :

Control 4% Lupin flour



Use of Use of lupinlupin flour in flour in 
wanton noodle wanton noodle 



Use of Use of LupinLupin in Wanton Noodlesin Wanton Noodles

•• LupinLupin Flour was used at 2% to replace wheat Flour was used at 2% to replace wheat 
flour flour 

•• Wanton noodles  were made using this Wanton noodles  were made using this lupinlupin 
fortified flour and compare with regular wanton fortified flour and compare with regular wanton 
noodle made only with wheat flournoodle made only with wheat flour

•• The noodles were evaluated for appearance, The noodles were evaluated for appearance, 
color stability  and eating qualitycolor stability  and eating quality



Use of Use of LupinLupin flour in Wanton Noodleflour in Wanton Noodle

Control Fortified with
2 % Lupin flour

Hours 2 hours 24 hours 2 hours 24 hours
Color
L ( brightness )
b ( yellowness )

72.11
20.28

68.84
22.99

71.02
22.12

65.99
23.74

62
63
64
65
66
67
68
69
70
71
72
73

Brightness , 
L

Control
( 2 hrs )

Control
( 24 hrs

)

2%
Lupin

flour ( 2
hrs )

2%
Lupin
flour (

24 hrs )

Samples

Brightness of Wanton noodles

Brightness

18

19

20

21

22

23

24

Yellownwss, 
b

Contro l (
2 hrs )

Contro l (
24 hrs )

2% Lupin
flour ( 2

hrs )

2% Lupin
flour ( 24

hrs )

Samples

Yellowness of Wanton Noodles

Yellow ness

Wanton noodle color result :



Use of Use of LupinLupin flour in Wanton Noodleflour in Wanton Noodle

•• Improved eating qualities ( firmer )Improved eating qualities ( firmer )
•• More yellowish colorMore yellowish color

Disadvantages :Disadvantages :
•• Darker noodle Darker noodle colourcolour after 24 hoursafter 24 hours

(poor color stability) (poor color stability) 

Control, 2% Lupin Flour Control 2% Lupin Flour

Advantages :

2 hours 24 hours



Use of Use of lupinlupin flour as a meat flour as a meat 
extender in sausages extender in sausages 

compared with Soy flour and compared with Soy flour and 
controlcontrol



•• Meat sausages are very popular in Asia.Meat sausages are very popular in Asia.

•• In recent years,  the consumption of chicken In recent years,  the consumption of chicken 
frankfurters has increased tremendously in Asian frankfurters has increased tremendously in Asian 
countriescountries

•• Normally soy flour and soy concentrates are used Normally soy flour and soy concentrates are used 
to extend the meat protein and increase to extend the meat protein and increase 
moisture retention of sausages after cookingmoisture retention of sausages after cooking



Use of Use of LupinLupin flour in sausages as a flour in sausages as a 
meat extender compare with Soy flourmeat extender compare with Soy flour
•• LupinLupin Flour and defatted soy flour  Flour and defatted soy flour  

was used at 5% to replace chicken was used at 5% to replace chicken 
meat and compare with control ( meat and compare with control ( 
without without lupinlupin and soy flour )and soy flour )

•• Chicken frankfurter were made using Chicken frankfurter were made using 
meat fortified with meat fortified with lupinlupin flour or flour or 
defatted soy flour and compared defatted soy flour and compared 
with regular chicken frankfurter with regular chicken frankfurter 
made only with chicken meat.made only with chicken meat.

•• The chicken frankfurters were The chicken frankfurters were 
evaluated for appearance, eating evaluated for appearance, eating 
qualities, oil content and moisture qualities, oil content and moisture 
retention after cooking. retention after cooking. 

Lupin Flour Defatted Soy Flour



Use of Use of LupinLupin flour in sausages as a flour in sausages as a 
meat extender compared with Soy flourmeat extender compared with Soy flour

Table 4: Moisture and oil content in sausages made from Table 4: Moisture and oil content in sausages made from lupinlupin flour,  flour,  
defatted soy flour and control defatted soy flour and control 

Control Added 5% lupin flour Added 5% defatted 
Soy flour

Moisture (%) 55.3 60.4 61.5

Oil content (%) 4.19 5.36 2.92

control Added 5% 
lupin flour

Added 5% 
defatted 
soy flour

control Added 5% 
lupin flour

Added 5% 
defatted 
soy flour

Before cooking After cooking



Use of Use of LupinLupin flour in sausages as a meat flour in sausages as a meat 
extender compared with Soy flourextender compared with Soy flour

Advantages :Advantages :
•• Significantly higher moisture content after cookingSignificantly higher moisture content after cooking
•• Indistinguishable in taste from Control and the Indistinguishable in taste from Control and the 

sausage using soy floursausage using soy flour
•• No shrinkage was observed after cookingNo shrinkage was observed after cooking

Disadvantages :Disadvantages :
•• Darker sausage Darker sausage colourcolour



A New Opportunity for A New Opportunity for LupinsLupins

•• Most of the soybeans grown in USA and Argentine are Most of the soybeans grown in USA and Argentine are 
genetically modified ( GMO)genetically modified ( GMO)

•• Most of Most of ofof the consumers are  resistant to GMO foodsthe consumers are  resistant to GMO foods

•• LupinLupin are non GMO, it can be a cost effective non are non GMO, it can be a cost effective non 
GMO replacer for soybeansGMO replacer for soybeans



ConclusionConclusion

•• Sweetingham et al. has shown the Sweetingham et al. has shown the lupinlupin can replace can replace 
soybeans in soy food such as soymilk, tofu, soybeans in soy food such as soymilk, tofu, tempehtempeh, , 
misomiso etc. However currently Asian consumers may not etc. However currently Asian consumers may not 
like the taste profile of like the taste profile of LupinsLupins

•• Our own research shows that Our own research shows that lupinlupin flour can improve flour can improve 
the eating quality of instant noodles while reducing the the eating quality of instant noodles while reducing the 
oil content and increasing the protein contentoil content and increasing the protein content at the at the 
same timesame time



ConclusionConclusion

•• LupinLupin flour can also be used as a meat extender in flour can also be used as a meat extender in 
sausages with a similar performance to soy floursausages with a similar performance to soy flour

•• The consumption of instant noodle and meat The consumption of instant noodle and meat 
sausages are increasing rapidly in Asian countries. sausages are increasing rapidly in Asian countries. 
These two product can offer big opportunities for These two product can offer big opportunities for 
lupinlupin flourflour



Potential use of Potential use of LupinsLupins in in 
Asian Animal FeedsAsian Animal Feeds



Nutrient composition of Nutrient composition of LupinsLupins vsvs Soybean MealSoybean Meal
NutrientNutrient Yellow Yellow lupinlupin 

(L. (L. luteusluteus))
White White lupinlupin 
(L. (L. albusalbus))

Sweet Sweet lupinlupin 
((L.angustifoliusL.angustifolius))

Soybean Soybean 
mealmeal

Dry matter content (g/kg)Dry matter content (g/kg) 937937 922922 910910 890890

Crude protein (g/kg DM)Crude protein (g/kg DM) 496496 455455 411411 503503

Total Nitrogen (g/kg DM)Total Nitrogen (g/kg DM) 7979 7373 6666 8080

Crude fat (g/kg DM)Crude fat (g/kg DM) 5555 137137 6060 1212

Ash (g/kg DM)Ash (g/kg DM) 3838 3636 3232 8888

NitrogenNitrogen--free extractives (g/kg DM)free extractives (g/kg DM) 410410 405405 497497 397397

Phosphorus (g/kg DM)Phosphorus (g/kg DM) 55 55 44 77

Gross energy (MJ/kg DM)Gross energy (MJ/kg DM) 21.021.0 23.123.1 20.720.7 19.219.2
Lysine (g/kg DM)Lysine (g/kg DM) 22.822.8 19.519.5 18.118.1 33.933.9

ThreonineThreonine (g/kg DM)(g/kg DM) 15.715.7 16.416.4 14.414.4 22.722.7

MethionineMethionine (g/kg DM)(g/kg DM) 3.83.8 3.03.0 3.13.1 8.48.4

IsoleucineIsoleucine (g/kg DM)(g/kg DM) 16.316.3 18.718.7 16.316.3 24.924.9

LeucineLeucine (g/kg DM)(g/kg DM) 35.435.4 31.431.4 27.727.7 42.142.1

ValineValine (g/kg DM)(g/kg DM) 16.716.7 17.517.5 15.715.7 26.926.9

ArginineArginine (g/kg DM)(g/kg DM) 47.047.0 51.851.8 44.344.3 39.839.8



Use of Use of LupinsLupins in Aquaculture  in Aquaculture  
FeedsFeeds



Size of Aquaculture ProductionSize of Aquaculture Production
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Performance of Performance of LupinsLupins in in 
Aquaculture DietsAquaculture Diets

Rainbow TroutRainbow Trout
•• The apparent digestibility of The apparent digestibility of lupinlupin ((L.albusL.albus) ) 

protein was higher than full fat soybean meal, protein was higher than full fat soybean meal, 
85.2 % 85.2 % vsvs 79.5%. (Hughes, 1988)79.5%. (Hughes, 1988)

•• DehulledDehulled lupinlupin ((L.albusL.albus) outperformed full fat ) outperformed full fat 
soybean in fish growth trial. The final weight soybean in fish growth trial. The final weight 
was 36.8g and 37.7g respectively for diet using was 36.8g and 37.7g respectively for diet using 
full fat SBM and full fat SBM and dehulleddehulled lupinlupin. FCR was 1.45 for . FCR was 1.45 for 
full fat diet and 1.39 for full fat diet and 1.39 for lupinlupin diet (Hughes, diet (Hughes, 
1991)1991)



Performance of Performance of LupinsLupins in in 
Aquaculture DietsAquaculture Diets

Protein Protein 
Digestibility, %Digestibility, %

Energy Energy 
Digestibility,%Digestibility,%

FishmealFishmeal 86.686.6 69.769.7

L. L. AngustifoliusAngustifolius whole seed mealwhole seed meal 85.585.5 61.261.2

Full Fat Toasted SBMFull Fat Toasted SBM 86.486.4 80.280.2

Full fat micronized SBMFull fat micronized SBM 96.396.3 90.790.7

FabaFaba bean mealbean meal 80.280.2 60.260.2

Pea seed mealPea seed meal 80.480.4 59.259.2

Corn gluten mealCorn gluten meal 95.395.3 91.891.8

Meat mealMeat meal 90.890.8 92.192.1

Digestibility values of a range of protein resources, including 
L.angustifolius whole seed meal, fed to rainbow trout. Data derive 
from Gomes et al. (1995)



Performance of Performance of LupinsLupins in in 
Aquaculture DietsAquaculture Diets

Atlantic salmonAtlantic salmon
•• Study comparing the biological value of Study comparing the biological value of 

fishmeal, SBM and fishmeal, SBM and dehulleddehulled lupinlupin meal (L meal (L 
angustifoliusangustifolius) conducted by Carter and Hauler , ) conducted by Carter and Hauler , 
1999 showed that1999 showed that
-- FCR (g fed/g gain) was 1.7, 1.7 and 1.4FCR (g fed/g gain) was 1.7, 1.7 and 1.4
-- nitrogen retention (%) was 44.5, 44.2 and nitrogen retention (%) was 44.5, 44.2 and 
52.752.7
-- Apparent Protein digestibility (%) was 90.5, Apparent Protein digestibility (%) was 90.5, 
92.0 and 91.392.0 and 91.3
-- Apparent phosphorus digestibility (%) was Apparent phosphorus digestibility (%) was 
39.8, 27.5 and 46.739.8, 27.5 and 46.7



Why Why LupinsLupins can be better than can be better than 
soybean meal in Aquaculturesoybean meal in Aquaculture

•• Good quality protein or amino acids. The AA Good quality protein or amino acids. The AA 
profile of yellow profile of yellow lupinlupin is similar to soybean mealis similar to soybean meal

•• High digestibility of protein / amino acidsHigh digestibility of protein / amino acids
•• Low anti nutritional factors such as Low anti nutritional factors such as lectinslectins and and 

trypsintrypsin inhibitors. No heat treatment required inhibitors. No heat treatment required 
and therefore heat damage of protein can be and therefore heat damage of protein can be 
avoided.avoided.

•• Contain lower Contain lower phytatephytate
•• Inherent oil content of 6Inherent oil content of 6--8% contain mostly of 8% contain mostly of 

the the linoleiclinoleic and oleic acids.and oleic acids.



Proper Processing of Proper Processing of LupinsLupins 
requiredrequired

•• To use in Aquaculture To use in Aquaculture 
-- DehullingDehulling
-- MicronizingMicronizing

•• Problem :Problem :
--dehullingdehulling equipment not available in equipment not available in 
Asian Asian feedmillsfeedmills and hull disposal is a and hull disposal is a 
problem.problem.



Use of Use of LupinsLupins in Swine Feedsin Swine Feeds



Performance of Performance of LupinsLupins in Swine in Swine 
DietsDiets-- Yellow Yellow LupinLupin

Experiments conducted at the Medina Research Experiments conducted at the Medina Research 
Centre. Journal of Agriculture Centre. Journal of Agriculture volvol 42, Oct 200142, Oct 2001

1.1. No significant difference in growth rate, feed No significant difference in growth rate, feed 
intake and FCR when 20% of yellow intake and FCR when 20% of yellow lupinlupin was was 
included in included in weanerweaner pig diet. This indicate that pig diet. This indicate that 
yellow yellow lupinlupin can be used to replace soybean can be used to replace soybean 
meal in meal in weanerweaner diet without any adverse effect diet without any adverse effect 
on performance.on performance.

2.2. Similar results were found for grower pig trial Similar results were found for grower pig trial 
when 26% of yellow when 26% of yellow lupinlupin was used in grower was used in grower 
diet.diet.



3.3. Effect of inclusion rate of yellow Effect of inclusion rate of yellow lupinlupin on on liveweightliveweight 
(LW), average daily gain (ADG), voluntary feed (LW), average daily gain (ADG), voluntary feed 
intake (VFI) and feed conversion ratio (FCR) of pigs intake (VFI) and feed conversion ratio (FCR) of pigs 
from weaning to salefrom weaning to sale

Control Control Yellow Yellow LupinLupin inclusion rates,%inclusion rates,%
LowLow MediumMedium HighHigh

LW 5kgLW 5kg 55 88 1515
LW 20kgLW 20kg 1010 1616 2222
LW 50kgLW 50kg 1515 2323 2727
ADG, gADG, g 962962 10021002 971971 911911
FI, FI, g/dg/d 2.162.16 2.222.22 2.122.12 1.991.99
FCRFCR 2.252.25 2.222.22 2.192.19 2.192.19



Performance of Performance of LupinsLupins in Swine in Swine 
DietsDiets-- L. L. AngustifoliusAngustifolius

•• L. L. angustifoliusangustifolius can be used in pig diets can be used in pig diets 
at high levels without affecting feed at high levels without affecting feed 
intake and performance.intake and performance.
-- use up to 43% in diet (wheat based) use up to 43% in diet (wheat based) 
offered to pig weighing 6offered to pig weighing 6--15kg. Barnet & 15kg. Barnet & 
BatterhamBatterham, 1981., 1981.
-- up to 37% in the up to 37% in the weanerweaner diet. Pearson diet. Pearson 
& Carr, 1976.  & Carr, 1976.  



Pig Feeding Trial conducted by Pig Feeding Trial conducted by 
Soon Soon SoonSoon replacing 75% of the replacing 75% of the 
soybean meal with a sweet soybean meal with a sweet lupinlupin 
meal specially processed to meal specially processed to 
maximize nutrient availability maximize nutrient availability 



Method and MaterialMethod and Material
Pigs  Pigs  : : 
•• 60 cross bred starter pigs60 cross bred starter pigs

(Landrace x Large White x (Landrace x Large White x DurocDuroc) ) 
No of treatment No of treatment : : 
•• 2 2 ttrreeaattmmeenntts s wwiitth 30 starterh 30 starters s iin n eeaacch h ggrroouup   p   
No of replicate No of replicate ::
•• 10 10 rreepplliiccaattees s ppeer r ttrreeaattmmeennttss
•• 3 s3 startertarters s ppeer r ppeen; n; ttoottaal l oof 20 f 20 ppeenns s wweerre e uusseedd
DuDurraattiioon n oof f ttrriiaal l ::
•• 56 56 ddaayys (8 s (8 wweeeekks)s)

Trial conducted at University of Trial conducted at University of 
Agriculture Malaysia Agriculture Malaysia 



Measuring ParametersMeasuring Parameters

Average Daily Gain (ADG)Average Daily Gain (ADG)

Average Daily Feed Intake (ADF)Average Daily Feed Intake (ADF)

Feed Conversion Ratio (FCR)Feed Conversion Ratio (FCR)



Grower Feed CompositionGrower Feed Composition
Ingredients Control Diet Lupin Diet
Corn, g/kg 578.7 578.7
Dehulled Soybean meal, g/kg 225.5 56.4
Dehulled Lupins meal, g/kg 0 169.1
Wheat pollard, g/kg 129.5 129.5
Fish meal 60, g/kg 30 30
Limestone, g/kg 11.1 11.1
Crude palm oil, g/kg 10 10
MDCP, g/kg 8 8
Vitamin Premix, g/kg 4.2 4.2
Salt, g/kg 2.5 2.5
L Lysine, g/kg 0.3 0.3
L Throenine, g/kg 0.1 0.1
Choline Chloride, g/kg 0.1 0.1



Calculated Nutrients Grower FeedCalculated Nutrients Grower Feed

Nutrients Control Diet/ Lupin Diet
Metabolizable Energy, Mj/kg 12.97
Crude Protein, g/kg 174 
Crude fat, g/kg 42
Lysine, g/kg 9.49
Methionine, g/kg 0.297
M+C, g/kg 0.595
Tryptophan, g/kg 0.20
Threonine, g/kg 0.664
Dig. Lysine, g/kg 0.792
Dig. Methionine, g/kg 0.256
Dig. M+C, g/kg 0.478
Dig. Tryptophan, g/kg 0.162
Dig. Threonine, g/kg 0.523



ResultsResults

Control Diet Lupin Diet

Initial body weight (kg) 21.93±0.73a 22.21±0.63a

Average feed intake 
(kg/day/pig) 1.59±0.06a 1.36±0.05b

Final body weight (kg) 53.93±1.71a 53.42±1.47a

Total Live weight gain, 
g/day/pig 571.43±16.18a 563.90±17.15a

Feed conversion ratio 2.79±0.10a 2.41±0.09b



DiscussionDiscussion

•• Initial body weight, total live weight gain Initial body weight, total live weight gain 
and final body weight were not statistically and final body weight were not statistically 
significant (P>0.05). significant (P>0.05). 

•• feed intake and feed conversion ratio for feed intake and feed conversion ratio for 
the pigs offered the pigs offered lupinlupin diet were diet were 
significantly lower (P<0.05). It was 13.6% significantly lower (P<0.05). It was 13.6% 
better. better. 



Conclusions Conclusions 

•• LupinsLupins have great potential in Asian have great potential in Asian 
aquaculture and pig feeds.aquaculture and pig feeds.

•• When it is processed correctly, it can When it is processed correctly, it can 
perform better than soybean meal.perform better than soybean meal.

•• LupinsLupins should be should be dehulleddehulled and micronized and micronized 
to be effective in aquaculture.to be effective in aquaculture.

•• Yellow Yellow lupinlupin has the greatest potential but has the greatest potential but 
supply is limited. supply is limited. 



Suggestions on ways to make Suggestions on ways to make LupinsLupins more more 
competitive for Asian Foods and Feedscompetitive for Asian Foods and Feeds

•• Breed to reduce seed coat thickness, currently Breed to reduce seed coat thickness, currently dehullingdehulling 
loses are 25loses are 25--30% 30% vsvs 66--7% for soybeans7% for soybeans

•• Either make Either make LuteusLuteus work or increase protein of work or increase protein of 
AngustifoliusAngustifolius

•• Set up a Set up a LupinLupin marketing entity  similar to the American marketing entity  similar to the American 
Soybean Association or US Grain CouncilSoybean Association or US Grain Council

•• Ensure good marketing materials are available especially Ensure good marketing materials are available especially 
application manuals application manuals 

•• Conduct application research in AsiaConduct application research in Asia
•• DonDon’’t try to do all the downstream processing of t try to do all the downstream processing of lupinslupins 

in Australiain Australia
•• Focus on Aquaculture and Pig feedingFocus on Aquaculture and Pig feeding
•• Get FDA to endorse Get FDA to endorse LupinLupin’’ss health claim health claim 



Thank YouThank You
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