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Large language model (LLM)
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Introduction

• Thousands of publications in food safety per year

• The need to swiftly identify emerging chemical hazards

• State of the art performance of LLMs (e.g. ChatGPT)

• Investigated automatic extraction of chemical hazards from the literature

• Built a dashboard for domain experts
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Key steps

1. Collected relevant literature

• ~134k abstracts with keywords on chemical contamination 

and negative health effects 

2. Used a small LLM in two different scenarios

• instructing & retraining

3. Post-processed LLM outputs 

4. Fed post-processed outputs into the dashboard 
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Scenarios

1. Instructing an LLM

LLM used with no changes

Not labor intensive

Instructions in natural language

Various instructions explored
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Instructing - Workflow 
7

Chemicals: [‘pesticide residues’, 

‘p,p’- DDD’, ‘aldrin’, ‘dieldrin’, 

‘chlorpyrifos’, ‘pirimiphos methyl’]

Foods: [‘maize grain’, ‘maize flour’]

Dictionary: {

‘maize grains’: [‘pesticide 

residues’, ‘p,p’- DDD’, ‘aldrin’, 

‘dieldrin’, ‘chlorpyrifos’, ‘pirimiphos

methyl’]

‘maize flour’: ’: [pesticide 

residues’, ‘p,p’- DDD’, ‘aldrin’, 

‘dieldrin’, ‘chlorpyrifos’, ‘pirimiphos

methyl’]

}
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Final instruction
8

Task in steps

Pitfalls

Output format
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Scenarios

1. Instructing an LLM

• LLM used with no changes

• Not very labor intensive

• Instructions in natural language

• Various instructions explored

2. Retraining an LLM

• LLM further trained 

• Requires annotated data

• Instructions in natural language

• Best instruction from 1st scenario 
used
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Retraining - Workflow 
10

{

‘maize grains’: [‘pesticide 

residues’, ‘p,p’- DDD’, ‘aldrin’, 

‘dieldrin’, ‘chlorpyrifos’, 

‘pirimiphos methyl’]

‘maize flour’: ’: [pesticide 

residues’, ‘p,p’- DDD’, ‘aldrin’, 

‘dieldrin’, ‘chlorpyrifos’, 

‘pirimiphos methyl’]

}
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Retraining

• Are annotation and retraining worth it?

• We annotated:
• 500 abstracts as train set

• 100 abstracts as validation set

• 150 abstracts as test set

• Test set – 50 abstracts per test food 
• Dairy, salmon, maize
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Results – Test set
12
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Dashboard
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Dashboard
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Dashboard
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Emerging food safety risks 
from text
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Raw data

93,415
articles with full text
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metadata/text fields per article

Earliest publication

11 Jul 2022

Latest publication

7 Jan 2026

Methods
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2

Stepwise prompt

“First… second… be wary of…”

Methods
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127,275
unique food–chemical pairs

Source contribution

~70k news ~60k scientific

Most frequently occurring pairs

fish mercury

rice cadmium

rice arsenic

fruits pesticides

fish methylmercury

Results



Thank you!

Questions?
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