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1. Codex Alimentarius reference method for gluten analysis

2. AOAC Official Method of Analysis for gluten 

3. Meaning of incurred samples for assays’ validation

4. Results of 3rd international, collaborative study with 

RIDASCREEN® Gliadin ELISA
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Codex Standard 234-1999

in 2008
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Codex Alimentarius Type 1 method for gluten analysis in food

Standard CXS 234-1999 (adoption from 2019)

R5 ELISA 

e.g. RIDASCREEN® Gliadin

Méndez Cocktail 

marketed as 
Cocktail (patented) 

by R-Biopharm 

Gluten Analysis according to Codex Alimentarius
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Gluten in Codex Alimentarius
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Codex Stan 118-1979
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• In 2012, combination of RIDASCREEN Gliadin 

and Cocktail (patented) became AOAC Official 

Method of Analysis 2012.01 for foods

• In 2016, new AOAC guidelines limited the 

method to rice- and corn-based matrices

• In 2020, 3rd collaborative study with a wide 

range of different matrices to demonstrate its 

wide applicability with special focus on 

incurred samples
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Primary structure:

Amino acid sequence

Antibodies react always with one specific epitope only!

Secondary structure:

α-helix und β-pleated sheet

Tertiary structure:

3D-structure of a single protein

Quarternary structure:

3D-structure of combined protein

Protein structure and antibody reactivity
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processed

Gradually, depending on the food processing conditions

native

β-sheet

α-helix

highly processed (hydrolyzed)

loss of structural epitopes

Food processing and influence on protein structure
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Gluten proteins

Both, grade of processing and extraction procedures do influence the protein structure and 

hence the reaction of the allergen with the detection antibodies in an assay (recovery).

FoodIngredients

gliadins

secalins

hordeins

e.g. pastries,

noodles, …

wheat

rye

barley

Target Contamination Sample (matrix)

Processing

Extraction

Impact of food processing and sample extraction on 

recovery
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Defined by Codex Alimentarius

• ELISA

• R5 antibody

• Calibration to gliadin

• Extraction procedure (Méndez cocktail)

Different methods show different results for the same sample!

Method

Food 
processing

Extraction 
procedure

Choice of 
antibodies

Assay 
calibration

Importance of method harmonization for internationally 

comparable results

Foods are not defined by the Codex Standard. 

It is the kit manufacturer‘s responsibility to 

show the methods applicability for different 

types of food (nativ, heat-processed, …)
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RIDASCREEN® Gliadin 3rd international, collaborative study 

to demonstrate its wide applicability with special focus on incurred samples
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3rd international, collaborative study with 19 different 

food matrices

Selection of samples

• Consultation with CD patient societies

• Foods with high risk of gluten contamination

• High relevance in human nutrition

• 19 different real food samples 

(not only dry foods but also foods with a high level of moisture)

• All processed samples were incurred prior to main processing step

• All samples were prepared independently (Hochschule Geisenheim University) 



16

Sample overview

Sample Processing Time Temperature

Nut nougat crème Heating 60 min 80°C

Pesto Heating 5 min + 10 min 100°C + 80°C

Candies Cooking 15 min 100°C

Dessert Cooking 10 min 100°C

Fish Cooking 20 min 100°C

Potatoes (gnocchi) Cooking 15 min 100°C

Potatoes (gnocchi) Microwaving 2.5 min 1500 W

Meat Frying 16 min 190°C

Vegetarian meat alternative  Frying 16 min 190°C

Cake Baking 55 min 170°C

Cookies Baking 25 min 150°C

Bread Baking 60 min 180°C

Sample Processing

Starches Mixing / blending

Pseudo cereals Mixing / blending

Legumes Mixing / blending

Soy Mixing / blending

Spices Mixing / blending

Juice Mixing / blending

Cream cheese Mixing / blending

3rd international, collaborative study with 19 different 

food matrices
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Study consisted of 64 blind coded samples analyzed by 14 laboratories, in total 

896 samples

14 Laboratories

• Austria

• Canada (2)

• Finland

• Germany (4)

• Ireland

• Italy

• USA (4)

32 different samples with blind coded duplicates (1-64)

Samples with skim milk powder extraction with yellow 

label

3rd international, collaborative study with 19 different 

food matrices



18

Overall recovery and precision were very good
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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

open access: https://doi.org/10.1093/jaoacint/qsab148 

https://doi.org/10.1093/jaoacint/qsab148
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Codex Alimentarius Type 1 method for gluten analysis in food

Standard CXS 234-1999 (adoption from 2019)

R5 ELISA 

e.g. RIDASCREEN® Gliadin

Méndez Cocktail 

marketed as 
Cocktail (patented) 

by R-Biopharm 

Gluten Analysis according to Codex Alimentarius
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Further AOAC approved methods for gluten analysis specific for certain conditions

RIDASCREEN® Gliadin competitive (Art. No. R7021)
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Further AOAC approved methods for gluten analysis specific for certain conditions

RIDA®QUICK Gliadin (Art. No. R7003, R7004 and R7005)
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At what point does a contamination occur?

Raw material Processing Food product

Impact on:

• Protein structure and matrix aggregation

• Extraction procedure

• Recovery 

Hence, it is important to include incurred samples in validation studies and AOAC 

guidelines were revised accordingly.



Thank you for your attention
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