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How Does ILSI Accomplish its How Does ILSI Accomplish its 
MissionMission

Publishes findingsPublishes findings

Funds research

Organizes workshops 
and conferences

Hidratación: 
Líquidos para la Vida 



•• HistoryHistory
•• Data Quality and IntegrityData Quality and Integrity
•• BenchmarkingBenchmarking
•• OutcomesOutcomes
•• Updates and ImprovementsUpdates and Improvements

ILSI Crop Composition DatabaseILSI Crop Composition Database



Why Was the Database Why Was the Database 
Developed?Developed?

•• Companies had a lot of high quality composition Companies had a lot of high quality composition 
datadata

•• Most publicly available data for Most publicly available data for cropscrops rely rely 
on data sources that are 20 or more years old on data sources that are 20 or more years old 

•• Methods are not always known or had Methods are not always known or had 
unknown performance parametersunknown performance parameters

•• To create a single, easily accessible, and To create a single, easily accessible, and 
upup--toto--date source of informationdate source of information

•• To obtain a richer understanding of the To obtain a richer understanding of the 
diversity in composition of cropsdiversity in composition of crops



ILSI Crop Composition DatabaseILSI Crop Composition Database

•• Task Force convened by the ILSI International Task Force convened by the ILSI International 
Food Biotechnology CommitteeFood Biotechnology Committee

•• Members of the Task Force:Members of the Task Force:
•• Bayer CropScience Bayer CropScience 
•• BASF (2004)BASF (2004)
•• Dow AgroSciencesDow AgroSciences
•• MonsantoMonsanto
•• Pioneer/DuPontPioneer/DuPont
•• RenessenRenessen
•• SyngentaSyngenta



Steps in the Development of Steps in the Development of 
the  Databasethe  Database

•• Task Force formed by  IFBiC February 2001Task Force formed by  IFBiC February 2001
•• Database structure, data entry and selected Database structure, data entry and selected 

software developerssoftware developers
•• Maize and soybean prototype database was tested Maize and soybean prototype database was tested 

and revised based on user suggestionsand revised based on user suggestions
•• Version 1.0 launched Version 1.0 launched –– May 2003May 2003
•• Version 2.0 launched Version 2.0 launched –– April 2004April 2004
•• Article describing database published in Article describing database published in J. FoodJ. Food

Comp. AnalComp. Anal. (2004) . (2004) 1717, 423 , 423 -- 438. 438. 
•• Version 3.0 launched Version 3.0 launched –– April 2006April 2006



The ILSI database isThe ILSI database is……
•• a compilation of data on the nutrients, antia compilation of data on the nutrients, anti--nutrients, and nutrients, and 

secondary metabolites secondary metabolites 
•• for conventional maize, soybean and cottonseed samples for conventional maize, soybean and cottonseed samples 
•• obtained from controlled field trials obtained from controlled field trials 
•• in multiple worldwide locations in multiple worldwide locations 
•• covering 1995 and 1997covering 1995 and 1997--20042004

•• Each grain/seed sample represents a composite sample Each grain/seed sample represents a composite sample 
that has been collected from representative plants that has been collected from representative plants 
throughout the plot. throughout the plot. 

•• Forage sample represents a composite sample from a Forage sample represents a composite sample from a 
minimum of two whole plants. minimum of two whole plants. 



Data IntegrityData Integrity

•• Database access limited to Curator Database access limited to Curator 
(Password protected)(Password protected)

•• Data submitted in a defined formatData submitted in a defined format
•• A portion of the data is returned to A portion of the data is returned to 

source for checkingsource for checking
•• The unit of measure is defined for each The unit of measure is defined for each 

analyteanalyte
•• A complete set of quality documents A complete set of quality documents 

was created and all changes were was created and all changes were 
trackedtracked



Curator InterfaceCurator Interface



Data QualityData Quality
Inclusion criteria require thatInclusion criteria require that…………
•• samples are traceable to source samples are traceable to source --

records and data retained records and data retained 
•• samples are analyzed using validated samples are analyzed using validated 

internationally recognized analytical internationally recognized analytical 
methods methods 

•• and that each data point is associated and that each data point is associated 
with a methodwith a method

•• is audited before being incorporatedis audited before being incorporated



Vitamins, Vitamins, BioactivesBioactives etc.etc.

ZincVitamin E
SodiumB2 (Riboflavin)
PotassiumPhytic acidB1 (Thiamin)
PhosphorusStachyoseFolic acid
ManganeseRaffinoseTotal tocopherols
MagnesiumGlyciteinGamma-tocopherol
IronGenisteinDelta-tocopherol
CopperDiadzeinBeta-tocopherol
CalciumTrypsin Inhibitor Beta-carotene



Examples of Analyte Categories Examples of Analyte Categories 
and Units in ILSI Databaseand Units in ILSI Database

Analyte Category Analyte Example Primary Unit of 
Measurea 

Crop Types 

Amino Acid Lysine mg/g FW maize, soy, cotton
Bioactive Total Isoflavones ppm FW soy 
Carbohydrates Starch % FW maize 
Fatty Acids 18:1 Oleic % Total FA maize, soy, cotton
Fiber Acid detergent fiber % FW maize, soy, cotton
Mineral Iron ppm FW maize, soy, cotton
 Calcium ppm FW maize, soy, cotton
 Phosphorus ppm FW maize, soy, cotton
Other metabolites Ferulic acid ppm FW maize 
Proximate Crude protein % FW maize, soy, cotton
 Moisture % FW maize, soy, cotton
Vitamins B1 (Thiamin) mg/100g FW maize, soy 
 
a For the units of measure used in the table: FW = fresh weight, ppm = parts per million, 
FA = fatty acids. 



Comparison of Maize Grain Data from ILSI Comparison of Maize Grain Data from ILSI 
and USDA Nutrient Databasesand USDA Nutrient Databases

GrainGrain ILSI*ILSI* USDA*USDA*
MoistureMoisture 11.3% 11.3% 10.37% 10.37% 
ProteinProtein 9.11% 9.11% 9.42% 9.42% 
CalciumCalcium 41.1 ppm 41.1 ppm 70 ppm 70 ppm 
PhosphorusPhosphorus 2903 ppm 2903 ppm 2100 ppm 2100 ppm 
Thiamin (BThiamin (B11)) 0.466 mg/100g 0.466 mg/100g 0.39 mg/100 g0.39 mg/100 g
LeucineLeucine 11.89 mg/g11.89 mg/g 11.55 mg/g11.55 mg/g

* * Data calculated on fresh weight basis: Data calculated on fresh weight basis: 
•• ILSI (n = 894 to 1434ILSI (n = 894 to 1434))
•• USDA (n = USDA (n = 4 to 35)4 to 35)



Benchmarking Against OECD Benchmarking Against OECD 
Consensus DocumentConsensus Document

• All data expressed in % dry weight.
• OECD data from: “Consensus Document on Compositional Considerations 

for New Varieties of Maize (Zea Mays): Key Food and Feed Nutrients, Anti-
nutrients and Secondary Plant Metabolites” August 2002.

• ILSI data comprise 1174 - 1434  data points per value

OECD    ILSI ILSI
Reference Literature Range Average

Range
Proximates
Protein 6 – 12.7 6.15 – 16.87 10.27
Fat 3.1 – 5.8 1.74 – 5.82 3.56
Ash 1.1 – 3.9 0.61 – 6.28 1.44
CHO 82.2 – 82.9 77.4 – 89.5 84.6
Fiber
ADF 3.0 – 4.3 1.82 – 11.3 4.05
NDF 8.3 – 11.9 5.59 – 22.6 11.2



Scope of Maize, Soybean and Scope of Maize, Soybean and 
Cottonseed Data (April 2006) Cottonseed Data (April 2006) 

•• Years:  1995, 1997 Years:  1995, 1997 -- 20042004
•• Geographic RegionsGeographic Regions

•• North America (United States, Canada)North America (United States, Canada)
•• United States (AL, AR, AZ, CA, CO, GA, HI, IA, IL, IN, KS, LA, United States (AL, AR, AZ, CA, CO, GA, HI, IA, IL, IN, KS, LA, 

MN, MO, MS, NE, NC, OH, PA, PR, SC, SD, TX, WI)MN, MO, MS, NE, NC, OH, PA, PR, SC, SD, TX, WI)
•• South America (Argentina, Brazil, Chile)South America (Argentina, Brazil, Chile)
•• Europe (Bulgaria, France, Germany, Hungary, Italy, Spain)Europe (Bulgaria, France, Germany, Hungary, Italy, Spain)
•• Asia (Philippines)Asia (Philippines)
•• AustraliaAustralia

•• Number of Analytes: 114Number of Analytes: 114
•• Number of Datasets: 2,991 Number of Datasets: 2,991 
•• Number of Number of Data points:Data points: 117,825117,825



Functionality and Data MiningFunctionality and Data Mining

•• Individual data points represent Individual data points represent 
single samples (no averaging)single samples (no averaging)

•• Functional compounds described as Functional compounds described as 
BioactivesBioactives

•• Data base allows searching:Data base allows searching:
•• by countryby country
•• by stateby state
•• by yearby year



Distribution of Maize Protein Distribution of Maize Protein 
ValuesValues

Distribution of Protein Values in ILSI 
Database

0

5

10

15

20

25

30

35

40

45

50

5 7 9 11 13 15 17

Protein (% dw)

N
um

be
r 

of
 S

am
pl

es

Argentina
EU
United States



Levels of Isoflavones in Levels of Isoflavones in 
Soybeans in 1999Soybeans in 1999



Summary and Outcomes for Summary and Outcomes for 
ILSI DatabaseILSI Database

Attributes of the ILSI Database:Attributes of the ILSI Database:
•• Unique features are the wide scope and high Unique features are the wide scope and high 

quality of the data quality of the data 
•• Should be of interest to a broad range of Should be of interest to a broad range of 

disciplines in food, plant and animal sciencesdisciplines in food, plant and animal sciences
•• A key reference for establishing the natural A key reference for establishing the natural 

variability in composition variability in composition 
•• Important as a baseline for comparing new, Important as a baseline for comparing new, 

nutritionally enhanced cropsnutritionally enhanced crops



User InterfaceUser Interface

•• Web interface Web interface 
((www.cropcomposition.orgwww.cropcomposition.org))

•• Public accessPublic access
•• Database is searched based on user Database is searched based on user 

selected criteria (crop, tissue, year, selected criteria (crop, tissue, year, 
location, and analyte category)location, and analyte category)

•• Data can be displayed in summary or Data can be displayed in summary or 
individual data point formatindividual data point format













Version 1.0 Version 1.0 -- Released May 20, 2003Released May 20, 2003
•• Data in Version 1.0 was audited Data in Version 1.0 was audited 
•• Any errors documented as corrected.Any errors documented as corrected.

Version 2.0 Version 2.0 -- Released April 5, 2004Released April 5, 2004
•• Additional data for corn and soybeanAdditional data for corn and soybean
•• Error in the units for riboflavin and folic acid Error in the units for riboflavin and folic acid 

corrected corrected 
•• Improved screening of all future datasetsImproved screening of all future datasets

Article describing database published in Article describing database published in J. FoodJ. Food
Comp. AnalComp. Anal. (2004) . (2004) 1717, 423 , 423 -- 438. 438. 

ReleasesReleases



Version 3.0 Version 3.0 -- Released April 10, 2006Released April 10, 2006
•• Additional composition data added that includes Additional composition data added that includes 

conventional corn, cotton and soy. conventional corn, cotton and soy. 
•• Search results may be different than previous Search results may be different than previous 

versions due to the additional crop data. versions due to the additional crop data. 
•• Users will not be able to go back to Version 1.0 Users will not be able to go back to Version 1.0 

or 2.0 to replicate earlier search resultsor 2.0 to replicate earlier search results

Release 3.0Release 3.0



Considered a valuable Considered a valuable 
resource by:resource by:

•• Government AgenciesGovernment Agencies
•• e.g. by European Food Standards Authoritye.g. by European Food Standards Authority

•• Scientific/Academic InstitutionsScientific/Academic Institutions
•• FAO Food and Nutrition DivisionFAO Food and Nutrition Division
•• OECD  Task Force for the Safety of Novel Foods OECD  Task Force for the Safety of Novel Foods 

and Feedsand Feeds
•• ILSI Task Force on Improved Nutrition CropsILSI Task Force on Improved Nutrition Crops



Future EnhancementsFuture Enhancements

Version 4.0 Version 4.0 –– Slated for launch early in 2008Slated for launch early in 2008
•• Fatty acid and amino acid values will be available Fatty acid and amino acid values will be available 

both as % of total and % dry weightboth as % of total and % dry weight
•• Users will be able to search the data by the Users will be able to search the data by the 

desired database versiondesired database version
•• Crop type/tissue type combination will be Crop type/tissue type combination will be 

verified in initial search screen to avoid errorsverified in initial search screen to avoid errors
•• Summary results table will indicate the numerical Summary results table will indicate the numerical 

values below the limit of quantitation (LOQ) in a values below the limit of quantitation (LOQ) in a 
dataset searchdataset search



Other Desired EnhancementsOther Desired Enhancements

•• Addition of tags to allow interoperability Addition of tags to allow interoperability 
with with FAOFAO’’ss INFOODS database INFOODS database 

•• Entry of additional data for present cropsEntry of additional data for present crops
•• Composition data for rice and wheatComposition data for rice and wheat
•• Addition of data from research and/or Addition of data from research and/or 

GovtGovt organizationsorganizations
•• Addition of data for minor cropsAddition of data for minor crops



Contact for Contact for 
www.cropcomposition.orgwww.cropcomposition.org

Marci LevineMarci Levine
International Life Sciences InstituteInternational Life Sciences Institute
One Thomas Circle, NW, 9th FloorOne Thomas Circle, NW, 9th Floor
Washington, DC  20005Washington, DC  20005
Phone:Phone: (202) 659(202) 659--00740074
Fax:Fax: (202) 659(202) 659--38593859
EE--mail:mail: mlevine@ilsi.orgmlevine@ilsi.org


