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WHO and Chemicals in FoodWHO and Chemicals in Food

WHO Constitution (1948)WHO Constitution (1948)
Mandate to develop, establish and promote international standardMandate to develop, establish and promote international standards with s with 

respect to foodrespect to food

Joint FAO/WHO Expert Committee on Food Additives (1956)Joint FAO/WHO Expert Committee on Food Additives (1956)
International risk assessment of chemicals in foodInternational risk assessment of chemicals in food

Joint FAO/WHO Codex Alimentarius Commission (1963)Joint FAO/WHO Codex Alimentarius Commission (1963)
International risk management through standards developmentInternational risk management through standards development

SPS Agreement of the World Trade Organization (1995)SPS Agreement of the World Trade Organization (1995)
Recognizes Codex standards and the primacy of risk assessment asRecognizes Codex standards and the primacy of risk assessment as the the 

basis for health and safety requirements for foodbasis for health and safety requirements for food
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Objectives of GEMS/FoodObjectives of GEMS/FoodObjectives of GEMS/Food
Compile data on food contamination and Compile data on food contamination and 
human exposure for global synthesis, human exposure for global synthesis, 
evaluation and presentationevaluation and presentation

Promote and support healthPromote and support health--oriented, oriented, 
populationpopulation--based studies on exposure to based studies on exposure to 
contaminants of public health significancecontaminants of public health significance

GEMS/Food NetworkGEMS/Food NetworkGEMS/Food Network

WHO Collaborating CentresWHO Collaborating Centres
National Contact PointsNational Contact Points
Participating InstitutionsParticipating Institutions
Other international bodies and NGOsOther international bodies and NGOs

Priorities of GEMS/FoodPriorities of GEMS/Food

Pesticide residuesPesticide residues
Heavy metalsHeavy metals
Industrial pollutantsIndustrial pollutants
Naturally occurring toxicantsNaturally occurring toxicants

GEMS/Food PrioritiesGEMS/Food Priorities
PesticidesPesticides

Aldrin/dieldrinAldrin/dieldrin
DDTDDT
EndosulfanEndosulfan
EndrinEndrin
HexachlorcylohexaneHexachlorcylohexane
HexachlorobenzeneHexachlorobenzene
HeptachlorHeptachlor

DiazinonDiazinon
FenitrothionFenitrothion
MalathionMalathion
ParathionParathion
Methyl parathionMethyl parathion
DTCDTC
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GEMS/Food Priorities GEMS/Food Priorities 
Heavy metalsHeavy metals

CadmiumCadmium
LeadLead
MethylmercuryMethylmercury
Inorganic ArsenicInorganic Arsenic

GEMS/Food Priorities GEMS/Food Priorities 
Industrial PollutantsIndustrial Pollutants

Polychlorinated BiphenylsPolychlorinated Biphenyls
DioxinsDioxins
DibenzofuransDibenzofurans

GEMS/Food Priorities GEMS/Food Priorities 
Naturally Occurring ToxicantsNaturally Occurring Toxicants

AflatoxinsAflatoxins
PatulinPatulin
FumonisinFumonisin BB11

OchratoxinOchratoxin AA
AcrylamideAcrylamide

Codex Alimentarius CommissionCodex Alimentarius Commission

Codex Committee on Food Additives Codex Committee on Food Additives 
Codex Committee on ContaminantsCodex Committee on Contaminants

Joint FAO/WHO Expert Committee on Food Joint FAO/WHO Expert Committee on Food 
AdditivesAdditives

Codex Committee on Pesticide ResiduesCodex Committee on Pesticide Residues
Joint FAO/WHO Meetings on Pesticide ResiduesJoint FAO/WHO Meetings on Pesticide Residues

Exposure AssessmentExposure Assessment

Dietary Exposure =  C x FDietary Exposure =  C x F

C = Concentration of food chemicalC = Concentration of food chemical
F = Amount of food consumedF = Amount of food consumed
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GEMS/Food Databases

OPAL I    OPAL I    ChemicalChemical Contaminants in Contaminants in FoodsFoods
––AggregatedAggregated and and IndividualIndividual Data Data 

OPAL II   OPAL II   ChemicalChemical ContaminantsContaminants
in Total in Total DietDiet

GEMS/Food GEMS/Food OPALsOPALs
Operating Programmes for Operating Programmes for 

Analytical LaboratoriesAnalytical Laboratories

Stand alone systems based on MSStand alone systems based on MS--
ACCESSACCESS
Data Collection at National LevelData Collection at National Level
Provides analytical toolsProvides analytical tools
Export/Import functionsExport/Import functions
English, French and Spanish versionsEnglish, French and Spanish versions

GEMS/Food Global ConfigurationGEMS/Food Global Configuration
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Contents of Contents of DatabaseDatabase

ChemicalChemical Contaminants in Contaminants in FoodsFoods

AggregatedAggregated DataData

•• 75 000 Entries75 000 Entries
•• 47 Countries47 Countries
•• 503 503 FoodsFoods
•• 238 Contaminants238 Contaminants

Contents of Database

IndividualIndividual DataData
•• 55 000 Entries55 000 Entries
•• 5 Countries5 Countries
•• 321 321 FoodsFoods
•• 55 Contaminants55 Contaminants

AcrylamideAcrylamide DataData
•• 1 300 Entries1 300 Entries
•• 4 Countries4 Countries
•• 649 649 FoodsFoods

Contents of Database

Total Total DietDiet StudiesStudies

•• 3 700 Entries on 3 700 Entries on dietarydietary exposureexposure
•• 29 Countries29 Countries
•• 200 Contaminants200 Contaminants

GEMS/Food Database

DisseminationDissemination of Dataof Data

WHO Food WHO Food SafetySafety Home Page  Home Page  
http://www.who.int/foodsafety/chem/http://www.who.int/foodsafety/chem/

JIFSAN JIFSAN AcrylamideAcrylamide
http://www.acrylamidehttp://www.acrylamide--food.org/food.org/
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Other GEMS/Food Databases

GEMS/Food GEMS/Food ConsumptionConsumption Cluster Cluster DietsDiets

Other GEMS/Food Databases

Persistent Organic Pollutants Persistent Organic Pollutants 
in Human Milkin Human Milk

Third WHOThird WHO--Coordinated StudyCoordinated Study
20002000--20022002
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Other GEMS/Food FunctionsOther GEMS/Food Functions

International Food Safety Authority International Food Safety Authority 
Network (INFOSAN) EmergencyNetwork (INFOSAN) Emergency

Inventory of capabilities (Inventory of capabilities (analytesanalytes, , 
matrix, LOQ, LOD, AQA, etc.)matrix, LOQ, LOD, AQA, etc.)

Linked to revised International Health Linked to revised International Health 
RegulationsRegulations

GEMS/Food GEMS/Food 
Technical CooperationTechnical Cooperation

Support for analytical quality assuranceSupport for analytical quality assurance

New exposure assessment methods New exposure assessment methods 

Collaboration in total diet studiesCollaboration in total diet studies

GEMS/Food GEMS/Food 
Total Diet StudiesTotal Diet Studies

What are the health reasons for total diet What are the health reasons for total diet 
studies?studies?

Protect public health from toxic chemicals in Protect public health from toxic chemicals in 
the food supplythe food supply
Provides initial assessment of potential Provides initial assessment of potential 
nutritional imbalances in the dietnutritional imbalances in the diet
Provide baseline data in case of emergencyProvide baseline data in case of emergency

GEMS/Food GEMS/Food 
Total Diet StudiesTotal Diet Studies

What are the trade reasons for total diet What are the trade reasons for total diet 
studies?studies?

Provide essential component of risk analysis Provide essential component of risk analysis 
for trade purposesfor trade purposes
Informs on the acceptability of Codex Informs on the acceptability of Codex 
standardsstandards
Provides basis for standard settingProvides basis for standard setting
Provide baseline data in case of emergencyProvide baseline data in case of emergency

GEMS/Food GEMS/Food 
Total Diet StudiesTotal Diet Studies

What are the activities of total diet studies?What are the activities of total diet studies?
Measure the average amount of selected Measure the average amount of selected 
chemicals in foods as consumedchemicals in foods as consumed
Estimate the amount of chemicals ingested Estimate the amount of chemicals ingested 
by different age/sex groups living in a by different age/sex groups living in a 
countrycountry
Assess whether or not specific chemicals Assess whether or not specific chemicals 
pose a risk to health.pose a risk to health.
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GEMS/Food GEMS/Food 
Total Diet StudiesTotal Diet Studies

What are the basic steps in total diet studies?  What are the basic steps in total diet studies?  
Purchase random samples of foods commonly Purchase random samples of foods commonly 
consumed at the retail levelconsumed at the retail level
Processing samples as for consumptionProcessing samples as for consumption
Homogenize and analyse samples for toxic Homogenize and analyse samples for toxic 
chemicals and certain nutrientschemicals and certain nutrients
Estimate exposure to chemicals in diet Estimate exposure to chemicals in diet 

GEMS/Food GEMS/Food 
Total Diet StudiesTotal Diet Studies

What are the costs and benefits of  total diet studies?  What are the costs and benefits of  total diet studies?  
Cost will typically run around US$125 000Cost will typically run around US$125 000
Study only needs to be repeated every 5 yearsStudy only needs to be repeated every 5 years
Reduce burden of foodborne disease caused by Reduce burden of foodborne disease caused by 
chemicals and nutritional imbalanceschemicals and nutritional imbalances
Offers resource allocation tool for developing Offers resource allocation tool for developing 
capacities and further study and/or remedial actioncapacities and further study and/or remedial action
Promotes food exports and market stabilityPromotes food exports and market stability

GEMS/Food International Workshops and GEMS/Food International Workshops and 
Training in Total Diet StudiesTraining in Total Diet Studies

First WorkshopFirst Workshop

US Food and Drug Administration, US Food and Drug Administration, 
Kansas City, July 2000 and in Kansas City, July 2000 and in 
cooperation with  the Pan American cooperation with  the Pan American 
Health Organization and FAOHealth Organization and FAO

GEMS/Food International Workshops and GEMS/Food International Workshops and 
Training in Total Diet StudiesTraining in Total Diet Studies

Second WorkshopSecond Workshop

Food Standards Australia New Zealand and Food Standards Australia New Zealand and 
the New Zealand Institute for the New Zealand Institute for 
Environmental Studies and Research, Environmental Studies and Research, 
Brisbane, February 2002 in cooperation Brisbane, February 2002 in cooperation 
with Asia Pacific Food Analysis Network with Asia Pacific Food Analysis Network 
and FAOand FAO

GEMS/Food International Workshops in GEMS/Food International Workshops in 
Total Diet StudiesTotal Diet Studies

Third WorkshopThird Workshop

National Institute for Agricultural Research National Institute for Agricultural Research 
(INRA) in cooperation with the French (INRA) in cooperation with the French 
Ministry of Foreign Affairs and FAO,  Ministry of Foreign Affairs and FAO,  
Paris, May 2004 (bilingual EnglishParis, May 2004 (bilingual English--French)French)

GEMS/Food International Workshops and GEMS/Food International Workshops and 
Training in Total Diet StudiesTraining in Total Diet Studies

Fourth WorkshopFourth Workshop

Institute for Nutrition and Food Safety, Institute for Nutrition and Food Safety, 
Chinese Chinese CentersCenters for Disease Control and for Disease Control and 
Prevention in cooperation with FAO, Prevention in cooperation with FAO, 
Beijing, October 2006Beijing, October 2006
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Regional Training in Total Diet StudiesRegional Training in Total Diet Studies

EuropeEurope –– Brno, Czech Republic, November 2002Brno, Czech Republic, November 2002
Latin AmericaLatin America –– Buenos Aires, March 2003Buenos Aires, March 2003

Planned:Planned:

Europe/Eastern MediterraneanEurope/Eastern Mediterranean –– Amman, 2007Amman, 2007
Southeast Asia Southeast Asia –– Jakarta, 2007Jakarta, 2007

Countries with Countries with 
Total Diet StudiesTotal Diet Studies

AustraliaAustralia
CameroonCameroon
CanadaCanada
ChinaChina
CzechCzech
FinlandFinland
FranceFrance
GuatemalaGuatemala
IndonesiaIndonesia
IrelandIreland

JapanJapan
KuwaitKuwait
LebanonLebanon
NetherlandsNetherlands
New ZealandNew Zealand
Papua New GuineaPapua New Guinea
SpainSpain
SwedenSweden
United KingdomUnited Kingdom
United StatesUnited States

GEMS/Food GEMS/Food 
Total Diet StudiesTotal Diet Studies

Total diet studies are one of the most costTotal diet studies are one of the most cost--
effective methods for assuring the safety effective methods for assuring the safety 
of the food supply from chemical hazards.of the food supply from chemical hazards.

Thank you for your attentionThank you for your attention


