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• The consumption of food is safe for the majority of people 

• But 2-4% of adults and 6-8% of children suffer from food allergies
• A food allergy is a malfunction of the immune system with formation of IgE against certain 

components (proteins).
• Food intolerances such as lactose intolerance are not accompanied by an immune response 

(enzyme deficiency).
• Celiac disease has elements of both an allergy and an autoimmune disease
• Number of people affected continues to rise
• Allergic reactions can range from mild to life-threatening, depending on the allergen and the 

patient's situation

Food allergies



Allergen Management:
test methods and objectives
within the framework of food
production

„From Farm to Fork!“
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Methods for allergen management



Methods for allergen detection

PCR

RNADNA Amino acid chain Protein

Transcription Translation Folding

ELISA LFD

Immunobased Assays



Antigen (allergen)

Capture antibody

Detection antibody

Enzyme-linked

Lateral flow

ELISA

Gold-labelled
Latex-labelled

Detect allergens (proteins) with direct sandwich immuno assays
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Principle of Lateral Flow Assays



Principle of Lateral Flow Assays
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Principle of Lateral Flow Assays
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Principle of Lateral Flow Assays
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Principle of Lateral Flow Assays



• May occur when a very high amount of an analyte is present in the sample

• The amount of analyte exceeds the amount of color-labeled antibody à ratio needed to form 
the test band is unbalanced

• although the analyte is present, only a weak or no test band is visible

Hook Effect or „Overload Effect“

• Problem: risk of falsely low or negative interpretation. 

• Solution: included Hook line: a missing Hook line indicates a high allergen content in a 

sample

• Video about principle of hook effect available on request



Evaluation of LFDs with Hook Line



LFD portfolio by R-Biopharm

RIDA® QUICK

Bioavid
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Methods for allergen detection



Intact proteins

The darker the color, 
the higher the 
concentration

• Measurement of 5-6 standard preparations 

allows plotting of a standard curve

• With the absorbance of the tested sample, the

concentration can be read from the curve

• Analysis gives a quantitative result in e.g. mg/kg 

(ppm)

Principle of (sandwich) ELISA



After the last washing step: 5. Add substrate 6. Incubation 7. Stop reaction

1. Addition and incubation of the sample
2. Washing
3. Addition and incubation of the conjugate
4. Washing 

Principle of ELISA



RIDASCREEN® ELISA – quantitative analysis

Allergen ELISA by R-Biopharm 

à Automation



Gluten-free products 
and gluten analysis



Codex Alimentarius Type 1 method for gluten analysis in food

Standard CXS 234-1999 (adoption from 2019)

R5 ELISA 

RIDASCREEN® Gliadin

Cocktail (patented)*

Special buffer for gluten extraction 
from processed food samples

Gluten Analysis in Codex Alimentarius



Modified AOAC method adopted in an AOAC 
ERP meeting on 26th of April 2021:

•Applicable for the quantitative measurement of intact gliadin as a measure of gluten in unprocessed and
processed matrices from important gluten-free food categories including rice- and corn-based products, soy,
starches, pseudo cereals, legumes, spices, juice, nut nougat crème, cream cheese, pesto, meat, vegetarian meat
alternative, cookies, dessert, cake, fish, bread, candies, and potatoes. The sandwich ELISA quantifies intact gliadin
from wheat and also intact related proteins from rye and barley. This method is not accurate for quantification of
fermented or hydrolyzed gluten.

AOAC Official Method 2012.01 
Gliadin as a Measure of Gluten in Food 

by R5 sandwich ELISA RIDASCREEN® Gliadin 
Based on a Specific Monoclonal Antibody to 

Celiac Toxic Amino Acid Prolamin Sequences
First Action 2012
Final Action 2016



Further AOAC approved methods for gluten
analysis specific for certain conditions

RIDASCREEN® Gliadin competitive (Art. No. R7021)

RIDA®QUICK Gliadin (Art. No. R7003 and R7004)



Further AOAC approved methods for gluten
analysis specific for certain conditions

RIDA®QUICK Gliadin (Art. No. R7003, R7004 and R7005)
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What is real-time PCR (Polymerase Chain Reaction) ?

• Technique for amplifying and copying a specific piece of DNA multiple times

• Real-time PCR - monitors the DNA amplification during the PCR run using e.g. 

fluorescent reporter probes

• Highly specific (target specific primers / probe)

• Quantification possible 

Ø no information about allergenic protein expression, presence, (translational) 
modification, (enzyme) activity
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Exponentially amplification of the target DNA by PCR
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Cleaning efficiency on 
production lines

Product testing

Type of 
testing

Quantitative

Qualitative

Kind of 
results

Number of 
samples

One or just a few

Screening of many 
samples

Choose your method. What are customer demands?



Method comparison
Advantages

Lateral Flow Assay ELISA PCR

Direct allergen detection Direct allergen detection Allergenic species detection

High specificity High specificity and sensitivity High specificity and sensitivity

Best for non-processed allergens
(raw material, hygiene monitoring)

Best for non-processed, processed and highly 
processed allergens

Best for non-processed and (highly) processed 
allergens

Very fast results (10 min) Fast results (30-120 min) Fast results (150-180 min)

For single samples For small and high sample numbers For small and high sample numbers

Easy procedure, no lab equipment Automated procedure possible Automated DNA prep possible, RIDA® Cycler available

Quantitative Quantitative (nucleic acid)

Detection of celery

Multiplex assays

Limitations
Indirect allergen quantification

Partially lower sensitive

Not suited for highly processed food Low DNA concentrations in highly processed food

Matrix effects by e.g. polyphenols Matrix effects by e.g. polyphenols Inhibitors in food may disturb reaction

Lab equipment needed qPCR equipment needed

Trained lab staff needed Trained lab staff needed

No detection of milk and egg



Thank You!


