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LUPINEX

“Exposure assessment to quinolizidine alkaloids and 
phomopsines by intake of lupin-containing food”

Project funded by the FPS Public Health, Belgium

Partners:
Ghent University: Prof Liesbeth Jacxsens, ir Sofie Schrijvers, Prof 
Mia Eeckhout, Chinaza Arinzechukwu, Sigrid Vonck

Primoris/Ciboris: Bram Miserez, Jet Van De Steene
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Primoris/Ciboris

Spin off from Ghent University since 2001

Primoris laboratories (+/- 150 FTE)
Food and feed analysis
Belgium, Bulgaria, Costa Rica, Columbia
Commercial presence in more countries

CKCert (+/- 30 FTE)
Certification of primary production in Belgium

Ciboris (3 FTE)
Centre of Excellence: research
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Lupins?

Protein-rich legume
meat-free, gluten-free, low CO2

emission, etc

Grown primarily in Australia
In EU: France, Germany, Netherlands, 
Poland, etc

Lupinus albus (white lupin), Lupinus
angustifolius (blue or narrow-leafed
lupin), Lupinus luteus (yellow lupin) 
and Lupinus mutabilis (Andean lupin)

For agriculture

Over 400 species
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Quinolizidine alkaloids (QA’s)

Secondary metabolites in lupins

In wild lupins: total QA’s over 10 000 mg/kg
In sweet lupins: TQA below 500 mg/kg

Toxicity: mainly binding acetylcholinesterase receptors
Respiratory depression (and death)

Gastro-intestinal, cardiovascular, nervous system

Legislation: Australia: feed limit of 200 mg/ kg TQA
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Phomopsins

Mycotoxin family produced by Diaporthe toxica

Macrocyclic hexapeptides

Toxicity: liver, kidneys

Analyzed in this project by LC-MS/MS
Only phomopsin A

Other phomopsins less important

Low concentrations in feed

Not detected in food
LOD: 1-5 ppb

Phomopsin A
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Analysis of QAs: Targeted LC-MS/MS

Limited number of analytes: lupinine, lupanine, sparteine, 
13-hydroxylupanine, angustifoline, multiflorane, albine

Extraction: 5g sample, 20 mL MeOH/Water 70/30, shake 
15 min, centrifuge, filter

For high fat content: dSPE with C18 added

Dilutions needed for high QA content

LC-MS/MS analysis
C18 RPLC with water/MeOH wth 0,1% formic acid

10 min gradient, ESI +

Validation in soy flour, dry biscuits, hummus, muscle, liver, 
compound feed (all lupin free)

LOQ: 10 ppb (except multiflorine: 50 ppb)
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Analysis of QAs: HRMS

Untargeted analysis
For any QAs not in the targeted list

LC: as for targeted analysis

HRMS: Q Exactive Orbitrap system
ESI +, MS: 70 000 resolution, MS2: 17 500 resolution

Screened results for compounds known form literature
MS present → in silico MS2 prediction and similarity

Results: extra QA detected, but measured QA’s are +/-
90% of TQA in tested samples
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Food analysis: market study

Market study: 234 items identified on the Belgium market
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Food analysis: bread

Use of lupin (flour) in bread: limited use
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Food analysis: results

335 samples analyzed
Some products re-sampled to cover variation
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Food analysis: results (species)

L. albus L. angustifolius

“Dry lupins” results

3 samples were left out: Egyptian lupins with TQA >20 000 mg/kg sold as sweet lupins
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Food analysis: results (species)
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Food analysis: results (origin)

Canned and jarred lupins
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Feed and transfer to meat

Belgian market
Lupins only in feed for calves

Calf sector: big integrators
Single company produces mixed feed, raises calves, slaughters, 
processes calves

Mixed feed includes processed lupins: roasted, flaked, etc

104 feed samples were taken

40 integrated samples were taken
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Feed samples: results (EU vs AUS)
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Feed: transfer to meat and liver

Samples of muscle and liver analyzed
Without enzymtic hydrolysis

With enzymatic hydrolysis (de-GLU and de-SUL): higher results

Weak link between TQA in feed and in animal
But in general +/- 1000 times lower
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Exposure assessment

Food Frequency Questionaire (FFQ)

Convenience sample of 536 people
18-80 years old

Geographical distribution
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FFQ
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FFQ
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FFQ
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Risk characterization

Contributions of different food product categories to total average QA intake for the 

total population
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MOE calculation

Margin of Exposure 
for TQA

Based on 160 µg/kg 
BW day for sparteine 
(EFSA), and the 
same limit for all QAs
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QAs during processing

Milling, toasting, dehulling, sterilization (in jar), oven 
baking (cookies), frying (chips), boiling in water (pasta)

Analyzing before and after processing step
All processes in duplicate

Starting material: 1 20 kg batch of high QA lupin beans
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Effect of processing
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Conclusions

Analysis: methods available (standards are a bigger issue)

Food: high concentrations in dry lupins
Other: coffee and eggs imitates

Feed: high QA levels in Eu lupins
Little transfer to meat 

Risk for humans: high consumption of dry lupins

Processing: leaching out biggest impact
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More information?

Bram.miserez@ciboris.org

Schryvers, S., Jacxsens, L., Croubels, S., Vonck, S., Miserez, B., Van De Steene, J., Necchi
Rohers, G. and Eeckhout, M., 2024. Quinolizidine alkaloids and phomopsin A in animal feed
containing lupins: co-occurrence and carry-over into veal products. Food Additives &
Contaminants: Part A, pp.1-15.

Schryvers, S., Arinzechukwu, C., Miserez, B., Eeckhout, M. and Jacxsens, L., 2023. The fate of
quinolizidine alkaloids during the processing of lupins (Lupinus spp.) for human
consumption. Food Chemistry, 429, p.136847.

More papers in preparation
Food analysis

Risk Assessment

mailto:Bram.miserez@ciboris.org
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