
Towards Food and Health Knowledge Graphs: From Language 
Models to Food Semantic Resources

Tome Eftimov
Computer Systems Department, 

Jožef Stefan Institute,
Ljubljana, Slovenia



Motivation



From Language Technologies to Decision Support

(Semi) 
Automatic 
knowledge base 
construction

Named Entity 
Linking methods

Relation 
extraction 
methods

Named Entity 
Recognition 
methods

Structured 
knowledge

Question
Answering

Decision 
Support



Information Extraction (IE)  
Named-Entity Recognition (NER)

Excessive  salt  intake has been associated with a higher incidence of   heart disease.

Named-Entity Linking (NEL)

Excessive  salt  [00002 (FOODB)] intake has been associated with a higher incidence of   heart 

disease [0001 (UMLS)].
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State in the Biomedical Domain



Bio-IE During the Years
Several Bio-shared workshops

● BioNLP, BioCreative, …

20172004 2006 2009 2010 2013 2015 2016 2021

- Gene mentions 
in text 
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to abstracts

- Gene mention 
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- Gene normalization 
- Extraction of 
protein-protein 
interactions from text 
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- Gene indexing 
and retrieval task 
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relation
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precision medicine
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Multi-label topic 
classification for 
COVID-19 literature 
annotation
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CAFETERIA Pipeline



CAFETERIA Methods
● Rule-based methods:

○ spaCy + different food dictionaries
○ NCBO annotator with different food ontologies

● Corpus-based methods:
○ BuTTeR - bidirectional LSTM 

■ ~ 94% macro averaged F1 score
○ FoodNER - fine-tuning BERT language model

■ ~ 94% macro averaged F1 score
■ ~ 73 - 78% macro averaged scores with regard to FoodOn, SNOMED-CT, 

and Hansard taxonomy



Human-Computer Interaction Tool



CAFETERIA Outcomes
● Annotated food consumption data:

○ 1000 recipes annotated with regard to Hansard, SNOMED-CT 
and FoodON

○ BioC format

● Annotated scientific abstracts :
○ 500 scientific abstracts annotated with regard to Hansard, SNOMED-CT 

and FoodON 
○ BioC format



An Example of Annotated Scientific Abstract
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