
Comparison of Specific Immunoassay Techniques to ATP and General Protein Methods for Reliability 

in the Detection of Common Food Allergens

Anthony J. Lupo, Chris Roebuck, Monica Dutcher, Anna Quain, and Ken Settimo
Neogen Corporation, 620 Lesher Place, Lansing, MI 48912, U.S.A.

Ph: 517-372 9200, E-mail: tlupo@neogen.com

A study was performed to evaluate the ability of ATP systems and

general surface protein systems to detect food allergens when

compared to traditional immunoassay techniques and rapid

immunoassay detection devices. An ATP system and a general

protein detection system currently being marketed as methods for

reducing the possibility for food allergen contamination by detecting

ATP (adenosine triphosphate) or general proteins and simple sugars

on food contact surfaces were evaluated using the common food

allergens egg, wheat, milk, and peanuts. After repeated trials were

performed comparing to accepted traditional specific immunoassay

techniques and rapid immunoassay detection devices, it was

concluded that general protein and ATP techniques while appropriate

for general cleanliness measurement lacked the appropriate

sensitivity and specificity to be an appropriate allergen control tool.

Measurable differences in sensitivity between 10 and 1000 fold were

observed across multiple common food allergens indicating that

specific immunoassays were the best choice for allergen control.

ELISA Assays

• Polyclonal antibody based Sandwich-ELISA

• 30 minute assay

• Claimed limit of detection: 1.0 ppm

• Allergen Specific

ATP Assays

• Utilizes ATP from environmental source

combining with Luciferin/Luciferase to

generate a light reaction measured in a

handheld luminometer

• 30 second assay

• Claimed limit of detection 0.5-25 ppm

• Does not discriminate between ATP from

allergens and ATP from other sources

General Protein Assays

• Utilizes BCA chemistry which results in a

visual color change which occurs when a

peptide bond from residual protein

facilitates a reduction of copper 2

• 15 minute assay

• Claimed limit of detection 3 ug

• Does not discriminate between protein from

allergens and protein from other sources

Lateral Flow Assays

• Polyclonal based sandwich lateral flow

• 5 minute assay

• Claimed limit of detection: 5-10 ppm
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Nonfat dry milk powder, beaten whole egg, wheat flour, natural

peanut butter, and tomato ketchup were diluted in ATP free

deionized water at a ratio of 1:25. All food types purchased at local

stores. Each food type was evaluated undiluted, and serially diluted

to extinction on all methods. 100uL was assayed in ELISA per

instructions. In screening assays, swabs had a saturation volume of

25uL applied to the swab tip and were assayed on protein swabs,

ATP swabs, and lateral flow assays respectively. All analysis shown

were an average of 6 replicates.

ELISA CHEMILUMINESENCE BCA

LATERAL FLOW 

IMMUNOASSAY

Egg Peanut Butter Non Fat Dry Milk Wheat Flour

ATP Protein

Lateral 

Flow Veratox ATP Protein Lateral Flow Veratox ATP Protein Lateral Flow Veratox ATP Protein

Lateral 

Flow Veratox

Dilution (RLU) (+ or -) (+ or -) (ppm) (RLU) (+ or -) (+ or -) (ppm) (RLU) (+ or -) (+ or -) (ppm) (RLU) (+ or -) (+ or -) (ppm)

None 4,777,868 + + 8,350,000 259,420,086 + + 16,600,000 39,804,668 + + 4,000,000 182,199,820 + + 32,750,000 

1:100 199,037 + + 83,500 2,618,775 + + 166,000 46,286,150 + + 40,000 100,628 + + 16,100 

1:1,000 0 - + 8,350 155,532 - + 16,600 3,609,900 - + 4,000 27,699 - + 1,310 

1:10,000 0 - - 835 16,495 - + 1,660 0 - + 400 0 - + 131 

1:100,000 0 - - 84 46,335 - + 166 0 - + 40 0 - - 13.1 

1:1e6 0 - - 8.4 0 - + 16.6 0 - - 4.0 0 - - 0 

Ketchup

ATP Veratox

Dilution (RLU) (ppm)

None 3,216,367 -

1:100 41,647,109 -

1:1,000 4,107,383 -

1:10,000 84,304 -

1:100,000 0 -

1:1e6 0 -

•While an effective index for general cleanliness, protein swabs and

ATP swabs are less sensitive than specific immunoassay for

commonly allergenic foods leading to the potential for false

negative results

•All non allergenic foods also contain ATP and Protein causing

these surrogate allergen markers to show a positive result in the

absence of an allergen

•An effective allergen control program should include many

elements and may not be limited to a single testing platform
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