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T E C H N I C A L  B U L L E T I N

Guidelines to Plan a Matrix Qualification and 
Method Verification for Implementation of 
Neogen® Allergen Protein Rapid Kits 

Introduction. 

Neogen Allergen Testing solutions enable rapid detection and quantification of specific allergenic proteins 

in clean-in-place (CIP) final rinse water, environmental swab samples, food ingredients and processed food 

products. To verify the performance of Neogen Allergen Protein Rapid Kits, it is important to analyze your 

sample (matrix) after the intentional addition of a product containing the target allergenic protein (analyte) 

to ensure that the Neogen Allergen Protein Rapid Kits can successfully detect the analyte in your matrix.  

1. Experimental Design.

The design of a matrix qualification and method verification should include the following: 

1. One negative control of the matrix to be evaluated. The negative control should not contain the

analyte.

2. Two samples of the matrix containing the analyte at a level that will meet the users’ detection criteria

when testing with Neogen Allergen Protein Rapid Kits. For reference, Table 1 describes the limit of

detection for each of the thirteen Neogen Allergen Protein Rapid Kits.

Two samples of the matrix containing the analyte at a one- to two-fold level above the users required 

detection level. For example, if the user requires detection of an analyte at 1 ppm, the matrix should be 

spiked with the analyte at 2 to 3 ppm.  

Additional replicates or concentrations of the analyte may be included in the experimental design. If the 

matrix to be analyzed is final food product, the user may consider including replicates from three 

production lots spiked with one concentration of the analyte at a two-fold above the limit of detection. 

It is the user’s responsibility in selecting any test method or product to evaluate enough samples to satisfy 

the user that the chosen test method meets the user’s criteria. It is also the user’s responsibility to 

determine that any test methods and results meet its customers’ and suppliers’ requirements. 



 
 

Table 1. Lowest limit of detection for Neogen Allergen Protein Rapid Kits. 

 
Allergen Protein 

Lowest Limit of 

Detectiona (ppm) 

Almond 2.0 

Bovine Total Milk 3.0 

Cashew 2.0 

Coconut 2.0 

Egg White 0.5 

Fish 1.0 

Gluten 5.0 

Hazelnut 2.0 

Peanut 1.0 

Pecan 3.0 

Pistachio 2.0 

Soy 2.0 

Walnut 2.0 

 
(a)The lowest detection limit is defined as the lowest concentration of the allergen in a test sample that can be distinguished from a true blank sample 

at a specified probability level.  

 

This guide provides instructions for two different scenarios to spike a matrix with an allergenic protein. 

Sections 2, 3, and 4 describe where it is possible to use a commercially available and homogenous liquid 

product as the source material for an allergenic protein spike (i.e., plain soy milk, coconut milk, almond milk, 

etc.). 

a) Be aware that some ingredients labeled “protein isolate” may be highly digested and/or 

              degraded, which will alter the protein’s allergenicity and detection ability by immunoassays. 

b) Check the ingredient list to ensure that the protein content of the product is solely due to the 

allergen of interest and not from a blend of protein sources. 

Section 5 describes the process for using a solid product (i.e., walnuts, almond flour, dehydrated egg, etc.) as 

the source material for an allergenic protein spike. 

2. Preparation of the Analyte Solution. 

An analyte solution containing a desired concentration of an allergenic protein needs to be prepared. To 

select the analyte, it is recommended to use a product at risk for cross-contact with the matrix of interest. 

For example, if a facility produces both UHT almond milk and UHT coconut milk, it would be recommended to 

use UHT coconut milk as the analyte for the UHT almond milk matrix, and vice versa. 

 

 



 
 

This document is accompanied by a spreadsheet. The document is a Microsoft® Excel file named 

Allergen_Dilution_Calculator_Sheet.xlxs to facilitate the calculations necessary for the preparation of an accurate 

analyte solution. 

 

a) Within the Nutrition Facts label of the product containing the analyte, identify the serving size (in 

grams or mL) and the amount of protein per serving size (in grams). If using a raw material or ingredient 

as the source material for the analyte solution, a compositional analysis or % protein is required for 

accurate calculations (Figure 1). 

 

Figure 1. 
 

 

Using Figure 1 as an example, the serving size is 240 mL and the 

amount of protein per serving size is 7 g. 

Note: The % Daily Value* does not refer to the actual mass of 

protein in the product and should not be considered for analyte 

solution calculations. In Figure 1, the 14% daily value 

of protein indicates that one serving of product will provide 14% of 

protein that an adult consumer needs each day based on a 2,000-

calorie diet. 

The protein content (g/serving) within the nutritional label 

approximates to the actual protein content of the analyte of 

interest. While analytical testing methods to precisely determine 

protein content are available (Bradford, Biuret, Kjeldahl, etc.) it is 

important to consider that these methods can be prone to matrix 

interference and variability.  

b. Within the Allergen_Dilution_Calculator_Sheet.xlxs, type the amount 

of protein (in grams or mL) in [Field 1], the serving size per container 

(in grams or mL) in [Field 2], and the desired final concentration of the 

analyte solution in ppm in [Field 3]. For this example, 3 ppm is used as 

the final desired concentration (Figure 2A). 

 

 

 

 

 

 

 

                                                                                              

 

 



 
 

                                                                                                     Figure 2A. 

 

 
If using % protein obtained from the composition of a raw material or ingredient, input this percentage into the 

Allergen_Dilution_Calculator_Sheet.xlxs as grams of protein per 100 g of test portion in [Field 1] and [Field 2] (Figure 

2B). For example, 9% of protein should be entered the spreadsheet as 9 g of protein per 100 g of sample. 

                                                                                                    Figure 2B. 

 

 
c. Identify the number of 1:10 dilutions required to prepare a spiked sample at the final desired concentration [Field 4] 

in the Allergen_Dilution_Calculator_Sheet.xlxs (Figure 3). For clean-in-place (CIP) final rinse water and liquid samples, 

it is recommended to dilute the analyte in the matrix that will be tested. However, for environmental swab samples 

and solid food products, a solution containing the analyte can be prepared in distilled or deionized water, phosphate-

buffered-saline (PBS), or the appropriate Neogen™ Extraction Buffer. Refer to Section 3 of this document for 

additional considerations when preparing different sample types spiked with analyte. 

 

 



 
 

Figure 3 shows an example preparing a total of 1 mL (1000 µL) of the initial dilution (recommended volume). A different 

volume can be utilized and entered in [Field 5]. 

                                                                                                     Figure 3. 

 

 

 

[Field 4] in Figure 3 indicates that it is necessary to prepare three 10-fold serial dilutions, prior to the 

final dilution, to achieve an analyte solution at the desired concentration of 3 ppm. Using a facility 

producing UHT coconut milk and UHT almond milk as an example, where coconut milk is the analyte 

and UHT almond milk is the matrix, the recommendation would be to prepare 3 tubes containing 

900 µL of UHT almond milk and perform a serial dilution with the UHT coconut milk use as shown in 

Figure 4. 

 

 

 

 

 

 

 

 

 

 

 



 
 

                                                                                                   Figure 4. 

 

 

 
For this example, a total volume of 1 mL (1000 µL) of spiked sample is desired and has been entered in [Field 6] 

in the Allergen_Dilution_Calculator_Sheet.xlxs. To achieve the desired total volume of spiked sample, a final 

dilution of the analyte solution needs to be created. From the third dilution (1:1000 dilution in this example), a 

total of 103 µL should be collected [Field 7] and added to 897 µL of the diluent (UHT almond milk in this 

example) [Field 8] (Figures 5 and 6). 

 

Figure 5. 

 

 

 

 

 

 

 

 



 
 

                                                                                         Figure 6. 

 

3. Sample Preparation (Clean-In-Place (CIP) Final Rinse Water Samples, Liquid 

Samples, and Environmental Swab Samples). 

a) Clean-in-place (CIP) final rinse water samples: 

•    Aseptically collect clean-in-place (CIP) final rinse water samples from sites where allergen 

testing will be routinely performed. It is also important to collect samples at times when 

sample collection will normally occur.  

•   Prepare a solution containing the analyte at the desired concentration (in ppm) using the clean 

in-place (CIP) final rinse water sample as the matrix (Figure 7). 

•    Perform sample analysis following clean-in-place (CIP) final rinse water protocol as 

described in the Neogen Allergen Protein Rapid Kit product instructions.  

                                                                                                           Figure 7. 

 

 
b. Liquid samples: 

•    Prepare a solution containing the analyte at the desired concentration (in ppm) using the 

liquid sample as the matrix (Figure 8). 

•    Perform sample analysis following liquid sample protocol as described in the Neogen Allergen Protein 

Rapid Kit product instructions.  

This solution now 

contains 3 ppm of target 

analyte in sample matrix 

Proceed with 

allergen detection 

following product 

instructions 



 
 

                                                                                             Figure 8. 

  

 
c. Environmental swab samples: 

• Prepare a solution containing the analyte at the desired concentration (in ppm) using distilled   

water as the matrix. Apply 1 mL of the analyte solution to the surface of a defined area (100 cm 2 

recommended) and allow to dry (Figure 9). 

                                                                                                         Figure 9. 

 

 

 

• Perform sample analysis following environmental swab sample protocol as described in the 

Neogen Allergen Protein Rapid Kit product instructions.  

 

 

4. Sample Preparation (Solid Food Samples). 

To spike solid samples, a solution containing the allergen of interest needs to be prepared. This initial analyte 

solution should contain the allergen at a level 20 times higher than the desired final concentration of the 

analyte in the sample matrix (in ppm). For example, if it is desired to spike a solid sample matrix with an 

allergen at a final concentration of 2 ppm, an initial analyte solution containing 40 ppm of allergen is needed. 

Proceed with 

allergen 

detection 

following 

product 

Use 1 mL to 

spread on a 

defined area 



 
 

In the Allergen_Dilution_Calculator_Sheet.xlxs, 40 would be entered into [Field 3] to facilitate calculations 

(Figure 10). 

 

Figure 10. 

 

 
In the example shown in Figure 10, [Field 4] indicates that it is necessary to prepare two 10-fold serial 

dilutions, prior to the final dilution, to achieve an analyte solution with the desired concentration of 

allergen at 40 ppm. To achieve the desired total volume of spiked sample, a final dilution of the analyte 

solution needs to be created. From the second dilution (1:100 dilution in this example), a total of 137 µL 

should be collected [Field 7] and added to 863 µL of the diluent [Field 8] (Figure 10). 

To spike the solid sample with allergen, first weigh 0.19 g of the solid sample matrix into a 

microcentrifuge tube. Then add 10 mL of the prepared analyte solution to the solid sample in the 

microcentrifuge tube yielding a 0.2 g sample to test with a Neogen Allergen Protein Rapid Kit. This 

analyte solution should contain the allergen at a level 20 times higher than the desired final 

concentration to the solid sample.  

Use the 0.2 g sample spiked with the analyte solution to perform sample analysis following solid sample 

protocol as described in the Neogen Allergen Protein Rapid Kit product instructions. 

 

 

5. Spiking with a Solid Analyte. 

If the source of the analyte is solid, it is important to consider that the spiking may result in a heterogeneous 

sample with unequal distribution of the analyte. For this reason, it is recommended that if performing a 

spike: 

a. From a solid analyte into a liquid product 

b. From a solid analyte into a solid product 

To perform first a protein extraction of the analyte in advance, to determine the analyte concentration and 

prepare a liquid extract of the analyte. If available, perform the extraction procedure as described for Neogen 



 
 

Allergen Protein ELISA Kits and determine the concentration of the analyte using the ELISA Kit. Note: If 

performing ELISA extraction in the analyte, additional dilutions of the extracted sample will be needed to 

determine the concentration within a quantifiable range. For additional questions for this procedure, 

contact your Neogen Food Safety representative.  

 
If following this approach, the extracted sample obtained with the Neogen Allergen Protein ELISA Kit can be 

used to prepare a solution of the analyte 20 times higher than the desired concentration, and spike directly the 

test portion that will be utilized for the extraction procedure as described by the  

Neogen Allergen Protein Rapid Kits. The Allergen_Dilution_Calculator_Sheet.xlxs can be utilized for this 

procedure as previously described. Phosphate buffer solution may be used to dilute the extracted sample to 

the desired concentration. Table 2 describes the amount of 20X analyte solution that is required to add to the 

sample portions that will be tested with Neogen Allergen Protein Rapid Kits. 

Table 2. Amount of solid extracted analyte solution that should be added directly to the test portion sample. 

 
Analyte Source 

Material 

 
Sample 

Matrix Type 

 
Amount of Matrix 

to be Spiked 

 
Volume of 20X 

Analyte Solution 

Total Amount of 

Spiked Matrix to 

be Testeda 

Solid 
Clean-In-Place (CIP) 

Final Rinse Water 
1900 μL 100 μL 200 μL 

Solid Liquid Food 950 μL 50 μL 100 μL 

Solid Solid Food 0.19 g 10 μL 0.2 g 

aRefer to Neogen Allergen Protein Rapid Kits for detailed product instructions as sample size may vary depending on sample matrix. 

 

An option when utilizing a solid analyte source material to spike a solid matrix is to dilute large amounts of the solid  

analyte into the solid matrix and perform additional solid to solid dilutions. If performing this procedure, it is critical 

to ensure that sample dilutions are thoroughly mixed as sample heterogeneity may impact results. Figure 11 depicts 

an example of a solid to solid dilution to prepare egg powder containing 3 mg/Kg of milk protein, starting with 

nonfat dry milk containing 30,000 mg/Kg of protein as the analyte. 
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                                                                                                            Figure 11. 
 

 
45 g of egg powder 

+ 
45 g of egg powder 

+ 
45 g of egg powder 

+ 
45 g of egg powder 

+ 
5 g of nonfat dry milk 5 g of the 1:10 dilution 5 g of the 1:100 dilution 5 g of the 1:100 dilution 

1:10 
~3,000 mg/Kg 

1:100 
~300 mg/Kg 

1:1000 
~30 mg/Kg 

1:10000 
~3 mg/Kg 

6. Interpretation of Results. 

Refer to the Neogen Allergen Protein Rapid Kit product instructions for interpretation of results. After 

completing this experiment, it is expected that:  

a. The negative control (non-spiked matrix) will yield a negative result visualized by the presence a 

control line and a hook line (if applicable).  

b. The two samples that were spiked with analyte at a level that will meet the users’ detection 

criteria will yield a positive result visualized by the presence of a control line, hook line (if 

applicable) and test line.  

c. The two samples that were spiked with analyte at a one- to two-fold levels above the users’ 

detection criteria will yield a positive result visualized by the presence of a control line, hook line 

(if applicable) and test line.  

If there are additional questions regarding the use of this document, please contact your local Neogen 

Food Safety Representative. 

 


