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International Guidelines  

 CODEX ALIMENTARIUS COMMISSION 

 JOINT FAO/WHO EXPERT CONSULTATIONS 

Safety Assessment of  

Foods Derived  from  

Genetically  Modified  

Animals,  including  Fish,  

November 2003 

Safety Assessment of  

Foods Derived  from  

Genetically  Modified  

Microorganisms,  

September 2001 

Evaluation  of  

Allergenicity  of  

Genetically  

Modified  Foods,  

January 2001 

 ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT 

Considerations  for  the  

Safety Assessment of  

Animal  Feedstuffs  

derived  from  

Genetically  Modified  

Plants (2003) 

Report  of the  

Task Force  for  

the  Safety of  

Novel Food and 

Feeds (2000) 

Safety 

Considerations  

for  Biotechnology  

Scale-up of Crop 

Plants (1993)  

Recombinant  DNA Safety 

Considerations  (1986)  

 

OECD òBlue Bookó 

Safety Assessment of  

Foods Derived  from  

Recombinant -DNA 

Animals ,  Feb-Mar 2007 

Foods Derived from 

Biotechnology , 2009. 

 UN ENVIRONMENT PROGRAMME 

UNEP International 

Technical Guidelines 

for Safety in 

Biotechnology (1995) 

Foods Derived from Biotechnology , 2004. Incorporating:  

Å Principles for the Risk Analysis of Foods Derived from Modern Biotechnology, 2003; 

Å Guidelines for the Conduct of Food Safety Assessment of Foods Derived from 

Recombinant-DNA Plants, 2003; 

Å Guidelines for the Conduct of Food Safety Assessment of Foods Produced Using 

Recombinant-DNA Microorganisms, 2003. 
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http://www.ipfsaph.com  

A single access point  to  facilitate  information  exchange within  countries  and regions , 

and to facilitate  international  food and agricultural  trade . Information  is provided in the 

sectors of food safety and animal and plant  health . It  includes legislation/regulations,  

agreements ,  decisions,  guidelines,  manual/training  materials,  and reports  from around 

the world .  

Food and feed 
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https://bch.cbd.int/  

Biosafety Clearing-House (BCH) 
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òTypicaló issues considered during a safety assessment 

1 ð Description of GMO  

Characteristics of the donor and recipient  organisms 

Genetic modification  and its functional  consequences 

2 ð Environmental safety 

Intended & unintended effects  due to the modification  of the 

recipient  organism 

Agronomic characteristics  

Potential  environmental  impact  

 

3 ð Food/Feed safety 

Compositional, nutritional  characteristics  

Potential  toxicity  & allergenicity  of gene products,  plant  

metabolites  and whole GM plant  

Influence of processing on the properties  of food or feed 

Potential  for  changes in dietary  intake  

Potential  for  long-term  nutritional  impact  
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ICGEB Risk Assessment Searching Mechanism 
http ://rasm.icgeb.org /  

RASM is a comprehensive  collection  of  online  Risk Assessment documents  related  

to  official  government  decisions concerning  the  commercial  release  of  GMOs, 

irrespective  of  the  individual  authority's  CBD signatory  status. It  contains  many 

hundreds  of  documents,  both  past and present,  from  around  the  world  and in 

various  languages, relating  to  more  than  150 different  GM crops.   
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http://www.cera -gmc.org 

As part  of the non-profit  ILSI Research Foundation, CERA serves as a scientific  

resource  for  governments,  academic  and private  sector  organisations .  

CERAõs purpose is to develop and apply sound science to the environmental  

risk assessment of agricultural  biotechnologies so their  contributions  may be 

safely realised.  

Two major databases  

formerly hosted by AGBIOS  
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http://www2.oecd.org/biotech/byOrganism.aspx  

The Biotrack  Product  Database contains information  regarding GMOs derived from 14 

organisms (7 less than RASM), 15 companies, and 10 countries (11 less than RASM)  

The objective  of this database is to allow  regulatory  officials  in the OECD member countries  to  

easily  share basic  information  on products  derived  from  the  use of  modern  biotechnology ,  as 

well  as some products with  novel traits   acquired by the use of conventional  breeding or 

mutagenesis, that  have been approved for  commercial  application   in terms of food,  feed or 

environmental  safety.  
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http://www2.oecd.org/biotech/byOrganism.aspx  
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Description of GMO 

Generallyé 

 Information  on the process used to effect  the genetic 

modification  is required  to enable an assessment of both 

direct  and potential  secondary  effects   

 

Thereforeé 

 The type of information  that  can be requested by the 

competent  authority  will  relate  to the detailed  molecular  

characterisation  of the inserted DNA, as well  as host 

genomic flanking  sequences, e.g. the nature  and source of  

vector  used,  including maps of all  functional  elements,  

restriction  sites for  probes, PCR primer  positions and 

sequences, and a table  of descriptions  and functions ,  

sources and construction,  insertion  site(s)  and copy 

numbers  of all  inserted  DNA (transgenes, regulatory  

sequences, vector  backbone)  
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 The objective  of 123 Genomics is to be a one stop location  where internet  
resources  related  to  genomics and bioinformatics  can be found ;  grouped into  
several categories: e.g. Major Sequence Repositories, RNA Databases, 
Model Organism Databases and Resources ,  Specialized Databases, etc  

http://www.123genomics.com  
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http:// www.ebi.ac.uk/services   

The EMBL molecular  databases constitutes  Europe's primary  

molecular  biology resource. Main sources for  DNA and RNA 

sequences are direct  submissions  from individual  researchers, 

genome sequencing projects  and patent  applications .  
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http://bioinformatics.psb.ugent.be/cgi -bin/SPPG/index.htpl  

This website allows the user to compare the degree of  similarity  between  the  

genome of the  host organism and the  inserted  transgene .   

Similarities  could be useful for  assessing the level  of familiarity  that  a 

particular  sequence (inserted  gene) has with  other  regions of the genome of the 

host organism. 
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http://www.patentlens.net/patentlens/structured.html  

Useful website where DNA and protein  sequences that  are link  to a certain  

patent  can be found. Is an alternative  resource to find  information  that  might  

not always be present in the previously-explained databases. Moreover 

information  regarding  the  functionality  of  the  sequence or  organism   as well  

as additional  possible uses can be also found. 

 

Focused on 

Biotechnology  

patents  
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http://www.glfc.forestry.ca/bacillus/BtSearch.cfm  

 

The Specificity  Database can be searched by Cry toxin  gene designation,  

pest species or  author . The Bioassay Search produces  a list  of  all  

published  bioassays of  all  Cry toxins . The Toxin  gene Search produces  a 

list  of  details  for  the  same data set. 
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http://www.allermatch.org/  

A unique  website  where  the  amino  acid sequence of a 
protein  of  interest  can be compared  with  sequences of  
known  allergenic  proteins . This website  automatically  
carries  out  the  procedures  for  predicting  the  potential  
allergenicity  of  proteins  by bioinformatics  approaches.  
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The FARRP Allergen  Protein  Database contains a comprehensive list  (1630 

sequence entries)  of unique proteins of known and putative  allergens. The 

website allows you to compare a protein  sequence with  the sequences in the 

AllergenOnline database.This is intended  primarily  for  evaluating new proteins 

in GM crops or in Novel Foods.   

http://allergenonline.com  
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http://fermi.utmb.edu/SDAP/   

Currently,  the SDAP database is a tool  to investigate  the cross-reactivity  between known 

allergens and new proteins. It  contains 1526  allergens and isoallergens, 1312  protein  

sequences for  allergens and isoallergens with  sequences, and 458  allergens and 

isoallergens with  3D models.  
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Receiving environment ð 1 (Environmental safety)  

The environmental  effects  of a transgenic crop will  depend on aspects 
such as: 

- Characteristics  of  the  organism (e.g. GM crop)  

- The receiving  environment   

- The skill  with  which  it  is managed 

 

Thereforeé 

in determining  any potential  risks, the first  step is acquisition  of 
sufficient  data  to characterise the modified  plant  and permit  a 
comparison  with  the unmodified  counterpart .  A sound 
understanding of the biology  of  the  organism  is required,  as well  
as its relationship  with  the  environment  in which it  is to be 
released.   
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List of currently available ôBiologyõ documents 

Crop 

  
MoEF/DBT  

Ananas comosus var. comosus - 
Pineapple 

P    

Abelmoschus esculentus L. - Okra   P  
Beta vulgaris (L.) - Sugarbeet  P  P 

Betula pendula Roth - European White 
Birch 

   P 

Brassica napus (L.) - Oilseed rape/Canola P P  P 

Brassica rapa (L.) - Oilseed rape/Canola  P   
Carica papaya - Papaya P   P 

Capsicum annuum Complex Chili 
Peppers, Hot Peppers and Sweet Peppers 

   P 

Gossypium spp. - Cotton   P P 

Cucumis, Cucurbita ï Cantaloupe, Squash     
Dianthus caryophyllus (L.) - Carnation P    
Glycine max (L.) Merr. - Soya bean  P  P 

Gossypium hirsutum - Cotton P    
Helianthus annuus (L.) - Sunflower  P  P 

Hordeum vulgare L. - Barley P    
Larix sp. ï N. American larches     
Lens culinaris Medikus - Lentil  P   
Linum usitatissimum (L.) - Flax  P   
Lolium sp. ï Ryegrass & Fescue P    
Lycopersicon esculentum - Tomato     
Medicago sativa (L.) - Alfalfa  P   
Musa L. - Banana P   P 

Oryza sativa - Rice P  P P 

Picea abies (L) Karst. - Norway Spruce    P 

Picea glauca (Moench) Voss - White 
Spruce 

   P 

Picea mariana [Mill.] B.S.P. - Black Spruce    P 

Pinus banksiana ï Jack Pine    P 

Pinus contorta ï Lodgepole Pine    P 

Pinus monticola (Dougl.ex D. Don.) -  

Western White Pine 
   P 

Picea sitchensis [Bong.] Carr. - Sitka 
Spruce 

   P 

Pinus strobus (L.) - Eastern White Pine    P 

Populus (L.) - Poplars    P 

Prunus sp.- Stone fruits    P 

Pseudotsuga menziesii - Douglas Fir    P 

Rosa x hybrida - Rose P    
Saccharum spp. hybrids - Sugarcane P    
Solanum tuberosum subsp. tuberosum - 
Potato 

 P  P 

Torenia x hybrida P    
Trifolium repens (L.) - White Clover P    
Triticum aestivum - Bread Wheat P P  P 

Triticum turgidum ï Durum Wheat  P   
Zea mays ï Maize/Corn P P P P 

 

Biology 

Documents 
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Crop Biology 

Information  normally  given includes: 
Å Use as a crop plant  

Å Taxonomy and genetics 

Å Centre of Origin/Diversity  and Cultivation  

Å Morphology, growth and development  
× Germination  and vegetative  growth  

× Reproductive development  

× Grain ripening  

× Competitors  and symbionts 

Reproductive Biology 
× Pollination  and pollen  dispersal 

× Seed dispersal and dormancy 

× Vegetative  regeneration  

Pests and diseases 
× Weeds 

× Insects and other  invertebrate  pests 

× Vertebrate  pests 

× Diseases, parasites 

Toxicity  (to  humans, animals and other  organisms) 

Allergenicity  

Weediness 
× Adaptation  to  different  habitats  

× Out-crossing versus selfing  ability  

Potential  for  gene transfer  
× Intraspecific  gene transfer  

× Interspecific  gene transfer  

× Gene transfer  to  other  organisms 

References 
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http://www.gbif.org/  

The Global Biodiversity  Information  Facility  has over 140 million  records of occurrences  of  different  

organisms.  Wherever possible information  is included about the locality  where the organisms were found,  

and is used to  generate  maps of  the  distribution  of these occurrences. Counts of occurrence records are 

listed  against the organism names to which they apply. 
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http://www.gbif.org/  

This map only  shows records  with  coordinates  (204,577 records  from  a 

total  of  337,689 records) . There  are 201,933 occurrences  within  the  
viewed  area. (5°W, 26°S, 75°W, 14°N)  

Global Biodiversity 

Information Facility 

(GBIF) 
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http://www.prota4u.org/  

Synthesises dispersed  information  on 7000  useful  plants  of  

Tropical  Africa . It  outlines  the  origin,  taxonomy,  related  wild  

species,  biology,  agricultural  and traditional  uses, major  pest  

species,  cooking  requirements , etc . related  to  these  plants .  
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www.biodiverselife.com  

A web portal to nearly 200 reviewed mega biodiversity databases 

and biodiversity news . Contains information on flora and fauna 

loss, hot spots and maps, ecology and ecosystems, endangered 

species, terrestrial and marine biodiversity, habitat information 

etc . 
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http://plants.usda.gov/  

An example  of a national  directory , providing  

standardised  information  concerning  the  vascular  

plants,  mosses, liverworts,  hornworts,  and lichens  of  

the  USA and its  territories . 
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http://gisweb.ciat.cgiar.org/geneflow/  

The site  provides  important  information  for  gene flow  analysis such 

as: crops distribution  areas, wild  relatives  distribution  areas, 

overlap  areas, etc . 
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http://gisweb.ciat.cgiar.org/geneflow/  

Example map of crop  (maize)  in  association  with  its  CWRs 
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www.fao.org/agriculture/seed/cropcalendar  

A tool  that  provides  information  on local  crop  production . It  

contains  information  on planting,  sowing and harvesting  periods  in  

specific  agro-ecological  zones,  sowing rates  of  seed and planting  

material  and the  main  agricultural  practices . Provides information  

for  more  that  130 crops,  located  in  283 agro-ecological  zones of  

44 countries .   
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http://www.issg.org/database/welcome/  

The Global Invasive Species Database focuses on invasive  alien  species 

that  threaten  native  biodiversity  and covers all  taxonomic groups from 

microorganisms to animals and plants in all  ecosystems. Species information  

is either  supplied by or reviewed by expert  contributors  from around the 

world . 
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http://delphi.nceas.ucsb.edu/btcrops/  

The database includes  details  of  the  methods  and results  for  a large number of 

studies that  have assessed the effects  upon nontarget  invertebrates  of 

crops transformed  with  genes derived from Bacillus thuringiensis . 
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Provides information  on the  occurrences  of  pesticide  resistance  

development  (esp. B.t .),  providing  information  on the  reported  

resistance  to  active  ingredient,  the  location  where  the  resistance  

was observed,  and the  reference(s) . 

www.pesticideresistance.org  
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www.weedscience.org  

Includes  reports  of  weeds resistant  to  those herbicides  

associated with  GM crop  cultivation,  statistics  related  to  the  

distribution  of  main  herbicide -resistant  weeds worldwide,  

relevant  publications  and other  educational  materials  for  free  

download .    
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Industry information sources  

Agricultural  companies are stepping up efforts  to educate farmers 
about the proper use of GM herbicide -tolerant  crops, which are 
genetically  engineered to resist primarily  glyphosate herbicide . If  
the crops are irresponsibly planted,  weeds that  also are resistant  
can appear, reducing the value of the system. 

Monsanto Co. 

www.weedresistancemanagement.com  

Syngenta 

www.resistancefighter.com  
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http://www.ipm.ucdavis.edu/PMG/crops -agriculture.html  

Information  about  managing pests,  including University of California's 

official  guidelines for  monitoring  pests and using pesticides and non-pesticide  

alternatives  for  managing insect,  mite,  nematode,  weed ,  and disease pests.   
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Receiving environment ð 2 (Food safety) 

Kok & Kuiper, 2003. Comparative safety assessment for biotech crops. Trends in Biotechnology 21(10), 439 -444 

Comparative  Safety Assessment (CSA) strategies  for  GM foods 

The CSA is basically a two-tiered approach:  

First step - a thorough comparison (not limited to a simple comparison of major key 

nutrients or phenotypes) with the closely related conventional food counterpart to 

identify differences that may have safety implications  

Second step - comprises the toxicological and nutritional evaluation of the identified 

differences  
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Currently available online Crop Composition documents   

1Source = Organisation for Economic Co-operation and Development (OECD) 

http://www.oecd.org/document/9/0,2340,en_2649_201185_1812041_1_1_1_1,00.html  

Crop 

Source
1 

 
  
Key Food and Feed Nutrients and Anti-Nutrients:  
Beta vulgaris (L.) - Sugarbeet P 

Glycine max (L.) Merr. - Soybean P 

Hordeum vulgare (L.) - Barley P 

Sorghum bicolor (L.) Moench - Grain Sorghum P 

  
Key Feed Nutrients, Anti-Nutrients and Secondary Plant Metabolites:  
Gossypium hirsutum - Cotton P 

Medicago sativa (L.) ï Alfalfa & other temperate forage legumes P 

Oryza sativa - Rice P 

Zea mays ï Maize/Corn P 

  
Key Nutrients and Key Toxicants:  
Brassica napus (L.) ï Oilseed rape/Canola P 

  
Key Food and Feed Nutrients, Anti-Nutrients and Toxicants:  
Agaricus bisporus ï Cultivated mushroom P 

Helianthus annuus (L.) - Sunflower P 

Solanum tuberosum subsp. tuberosum - Potato P 

Triticum aestivum ï Bread wheat P 

  

Key Food and Feed Nutrients, Toxicants and Allergens:  

Lycopersicon esculentum - Tomato P 

  

Key Food and Feed Nutrients, Anti-Nutrients, Toxicants and Allergens:  

Manihot esculenta Crantz - Cassava P 

Ipomoea batatas (L.) Lam - Sweet Potato P 

Carica papaya L. - Papaya  P 

  

 

Compositional 

Considerations 
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Crop Composition 

Information  normally  given includes: 

Å Background 
× Production; Consumption; Uses 

× Cooking/Processing; Industrial  uses 

× Appropriate  comparators for  testing  new varieties  

× Traditional  characteristics  screened by developers 

Nutrients  
× Carbohydrates; starch; dietary  fibre  

× Proteins; amino acid composition 

× Lipids; Oils 

× Minerals; Vitamins 

× Key nutrients  in animal  feeds 

× Proximates (incl . moisture  & total  ash) 

Anti-nutrients ; secondary metabolites ; toxicants  
× Allergens 

× Digestive enzyme inhibitors  

× Lectins; Saponins; Tannins; Glycosides 

Food use 

Feed use 
× Identification  of  key products consumed by animals 

× Forage; Straw/Hay  

× Grain/seed  

× Hull ; Bran; Meal 

× Whole plant  

× Identification  of  key products and suggested analysis for  new varieties  

References 
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www.cropcomposition.org  

A compilation  of  crop  analyses from  a number  of companies  

engaged in  biotech  agriculture . Useful  for  assessing the  

compositional  equivalence  of new crop  varieties,  as well  as 

demonstrating  the  broad  natural  variability  in  the  composition  of  

conventional  crops.  
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http://gmo -crl.jrc.ec.europa.eu/gmomethods  

- General information on the GMO  (i.e., producer company, host plant 

species, engineered trait), assay type (single, nested, multiplex etc.) and 

level of specificity (trait, construct, or event - specificity).  

- Detailed information on the performance of the method  and its 

validation status  

- Printable PDF files with the description of the experimental  design 

and data analysis of validation trials, extraction protocols, reactions set 

up and amplification conditions for PCR analysis.  
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http://gmdd.shgmo.org/  

GMDD is a database of  GMO detection  methods ,  which provides detailed  information  of nucleic  acid-based 

methods  & protein -based methods , including primer  sequences, amplicon length,  endogenous reference  gene 

primers,  validation  information,  PCR programs and references etc. In addition,  the database also contains 

information  of GMO insertion  sequences and certified  reference  materials . 
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Published literature  

Access to literature  can be found in databases hosted by 

the following  : 

 

× ICGEB 

× CropLife International  

× International  Food Policy Research Institute  

× Greenpeace 

× FAO 
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http://bibliosafety.icgeb.org/  

Total number of publications 

8547 

Total number of authors 

15838 

A searchable collection  of  scientific  studies  on biosafety  and risk  

assessment in biotechnology. It  is updated monthly  and the latest  records are 

immediately  distributed  by Email to freely -subscribed users. 

The database contains  a comprehensive  collection  of  over  9000  records  

published  since 1990 .  Full version of each record may be obtained via the DOI 

(Digital  Object  Identifier)  or by contacting  the corresponding author directly  (Email 

addresses are provided when available).  
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http://croplife.intraspin.com/index.asp  

The database contains papers about  the  impact  of  agricultural  biotechnology . It  has 

been created  primarily  for  use by regulators  and policy  makers .  It  will  also be useful for  

communicators and anyone wishing to research the impact  of biotechnology. All the 

papers have either  been published in peer-reviewed journals  or have been prepared by 

organisations that  have summarised peer-reviewed studies. 
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http://www.ifpri.org/book -637/node/5339  

bEcon is a selective collection of peer -reviewed applied economics literature 

that assesses the impacts of genetically engineered (GE) crops in developing 

countries .  
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http://www.biotradestatus.com/  

 Information  regarding  the  commercial  status of  agricultural  biotechnology  products  is provided by - BASF Plant 

Science, Bayer CropScience LP; Dow AgroSciences LLC; Monsanto Company; Pioneer, a Dupont Company; and Syngenta 

Seeds, Inc. 

 Each product  is classified into  one of the following  three  categories: 

- Commercialised .  Available  for  sale in at  least one country  in accordance with  applicable  governmental  regulations  

as of  October 12, 2009.   

- Last Seed Sales.  This is the  last  year that  seed for  this  product  was sold for  commercial  use by the  companies 

listed  above.  

- Never  Commercialised .  Product has never been made available  for  sale, even though it  may have obtained  some 

or all  regulatory  clearances necessary for  commercialisation  in one or more countries .   


