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1. Scope  
The AlerTox ELISA MILK is designed for the determination of milk protein in food. The present report describes 
the validation process and its results. 

 

Definitions 
 

CV = Coefficient of variation 

IQR = Interquartile range 

LOD = Limit of detection 

LOQ = Limit of quantification 

OD = Optical density 

ppm = parts per million = mg of milk protein per kg or L of sample (mg/kg or mg/L) 

SD = Standard deviation 

 

2. Precision 

2.1 Intra-Assay Variation 

The intra-assay variation (repeatability) was determined by testing two controls (sample diluent and cookie 
matrix) at three concentrations (0.4, 1 and 8 ppm) in 24-fold replicates (Tables 1a and 1b, below). 
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      Table 1a. AlerTox® ELISA Milk Kit Intra-Assay Variation in Sample Diluent 

Replicate 0.4 ppm 1 ppm 8 ppm  
1 0.37 0.90 7.06  
2 0.37 0.75 7.40  
3 0.40 0.91 7.54  
4 0.40 0.99 7.09  
5 0.37 0.78 6.85  
6 0.34 0.79 8.03  
7 0.34 0.87 7.55  
8 0.35 0.84 7.84  
9 0.36 0.85 7.77  

10 0.37 0.92 8.60  
11 0.35 0.77 8.10  
12 0.36 0.80 8.04  
13 0.34 0.83 8.35  
14 0.39 0.87 7.86  
15 0.39 0.93 8.72  
16 0.38 0.88 7.66  
17 0.39 0.98 7.95  
18 0.40 1.00 8.29  
19 0.40 0.90 7.58  
20 0.39 0.73 8.21  

21 0.38 0.78 8.48  

22 0.36 0.90 8.41  

23 0.37 0.89 8.34  

24 0.37 0.79 7.79  

Mean 0.37 0.86 7.90  
SD 0.02 0.08 0.50 Mean 

CV [%] 5.5 8.9 6.3 6.9 
 
The coefficient of variation ranges from 5.5% to 8.9% depending on the concentration. 
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            Table 1b. AlerTox® ELISA Milk Kit Intra-Assay Variation in Cookie Matrix 

Replicate 0.4 ppm 1 ppm 8 ppm  
1 0.43 0.97 7.26  
2 0.46 1.11 6.93  
3 0.45 1.03 8.63  
4 0.56 1.09 8.19  
5 0.54 1.02 7.46  
6 0.45 0.95 7.12  
7 0.43 1.01 7.20  
8 0.42 1.06 7.13  
9 0.48 0.96 8.33  

10 0.44 1.08 8.46  
11 0.51 1.03 8.34  
12 0.50 1.13 7.03  
13 0.48 1.06 7.15  
14 0.40 1.12 7.12  
15 0.40 1.12 8.22  
16 0.46 0.98 8.42  
17 0.47 1.08 7.72  
18 0.51 1.04 7.09  
19 0.51 0.96 6.83  
20 0.42 0.92 7.82  

Mean 0.46 1.02 7.6  
SD 0.04 0.07 0.57 Mean 

CV [%] 9.1 7.4 7.6 8.0 
 

The coefficient of variation (CV) ranged from 7.4% to 9.1% depending on the concentration tested. 

2.2 Inter-Assay Variation 

The inter-assay variation (intermediate precision) was determined by testing controls at three concentration 
levels (0.4, 1 and 8 ppm) in four separate test runs of the same kit lot (Tables 2a and 2b, below). 
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Table 2a. Inter-Assay Variation of the AlerTox® ELISA Milk Kit for Sample Diluent 

Assay Number 0.4 ppm 1 ppm 8 ppm  
1 0.44 1.17 8.34  
2 0.43 1.30 9.06  
3 0.51 1.24 8.54  
4 0.48 1.24 9.17  

Mean 0.46 1.24 8.78 
 

SD 0.04 0.05 0.40 Mean 

CV [%] 8.1 4.3 4.6 5.7 

 

The CV ranged from 4.3% to 8.1% depending on the concentration tested. 

 

Table 2b. Inter-Assay Variation of the AlerTox® ELISA Milk Kit for Cookie Matrix 

Assay Number 0.4 ppm 1 ppm 8 ppm  
1 0.37 0.93 7.28  
2 0.39 1.02 8.11  
3 0.46 0.94 7.45  
4 0.47 1.09 7.55  

Mean 0.42 1.00 7.60 
 

SD 0.05 0.08 0.36 Mean 

CV [%] 11.6 7.7 4.7 8.0 

 

The CV ranged from 4.7% to 11.6% depending on the concentration. 

2.3 Reproducibility of Extraction 

For determining the reproducibility of the extraction process, two different Milk proficiency test materials were 
used:  DLA 01/2021 (sample A, assigned value: 14.8 ppm total milk protein) and Gold Standard Diagnostics 
Control material ACMK-101 (assigned value: 0.40-1.22 ppm, respectively. The homogeneity of the control 
materials was assured by the producers. 

The materials were extracted ten times. The coefficient of variation was calculated from the mean results of 
each extract. For the DLA material, the samples were diluted 1:2 with pre-diluted extraction buffer before being  
tested, so they fell within the range of the calibration curve. The additional dilution factor was accounted for 
when evaluating the results (Table 2c). 
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               Table 2c. Reproducibility of Extraction of the AlerTox® ELISA Milk Kit 

Extraction DLA 01/2021, A [ppm] ACMK-101 [ppm] 
1 12.2 0.68 
2 14.2 0.69 
3 12.6 0.72 
4 13.5 0.77 
5 13.0 0.79 
6 13.9 0.72 
7 13.3 0.65 
8 12.5 0.79 
9 12.6 0.78 

10 11.7 0.69 
Mean 13.0 0.73 

SD 0.77 0.05 
CV [%] 5.91 7.01 

 

3. Analytical Sensitivity  
For determination of analytical sensitivity of the AlerTox ELISA Milk Kit, sample diluent and various milk-free 
representative sample matrices were assayed in 24-fold replicates. After identification of possible outliers, the 
mean and standard deviation of the optical density (OD) were calculated. The corresponding concentration of 
the OD mean + 3X the standard deviation was defined as the limit of detection (LOD) (Table 3a, 3b, 3c). 

 

Table 3a. Matrix-Independent and Matrix-Dependent Analytical Sensitivity of the AlerTox® ELISA Milk Kit 

Replicate 
Sample 
Diluent  

[OD] 

Almond 
Milk Matrix 

[OD] 

Soy Milk 
Matrix 
[OD] 

Oat Milk 
Matrix 
[OD] 

Coconut 
Milk  

Matrix [OD] 

Cookie 
Matrix [OD] 

1 0.185 0.169 0.149 0.144 0.206 0.242 

2 0.187 0.147 0.143 0.143 0.208 0.252 

3 0.186 0.160 0.161 0.143 0.206 0.239 

4 0.189 0.154 0.152 0.131 0.189 0.246 

5 0.201 0.160 0.136 0.137 0.185 0.242 

6 0.183 0.153 0.128 0.142 0.196 0.234 

7 0.175 0.144 0.144 0.142 0.181 0.240 

8 0.180 0.124 0.165 0.149 0.186 0.255 

9 0.183 0.118 0.144 0.148 0.200 0.246 

10 0.175 0.137 0.144 0.142 0.192 0.231 

11 0.175 0.135 0.149 0.137 0.188 0.237 

12 0.172 0.151 0.141 0.147 0.188 0.244 

13 0.190 0.140 0.141 0.142 0.174 0.240 

14 0.189 0.121 0.137 0.141 0.183 0.227 
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Replicate 
Sample 
Diluent  

[OD] 

Almond 
Milk Matrix 

[OD] 

Soy Milk 
Matrix 
[OD] 

Oat Milk 
Matrix 
[OD] 

Coconut 
Milk  

Matrix [OD] 

Cookie 
Matrix [OD] 

15 0.179 0.142 0.161 0.144 0.169 0.240 

16 0.186 0.144 0.160 0.166 0.178 0.244 

17 0.185 0.137 0.152 0.144 0.181 0.248 

18 0.172 0.153 0.157 0.167 0.198 0.238 

19 0.179 0.150 0.148 0.144 0.203 0.236 

20 0.190 0.141 0.141 0.160 0.179 0.248 

21 0.173 0.140 0.138 0.159 0.172 0.251 

22 0.187 0.126 0.147 0.158 0.186 0.237 

23 0.188 0.127 0.159 0.153 0.188 0.235 

24 0.195 0.139 0.153 0.160 0.184 0.241 

Mean 0.184 0.142 0.148 0.148 0.188 0.241 

SD 0.00749 0.01299 0.00937 0.00945 0.01093 0.00671 

LOD 0.21 ppm 0.14 ppm 0.12 ppm 0.12 ppm 0.04 ppm 0.15 ppm 

 

Table 3b. Matrix-Independent and Matrix-Dependent Analytical Sensitivity of the AlerTox® ELISA Milk Kit 

Replicate 
Sausage / 

Meat Matrix 
[OD] 

Chocolate 

Matrix* 
[OD] 

Orange Juice 
Matrix [OD] 

Spice 

Matrix* 
[OD] 

Sweets 
Matrix 
[OD] 

Wine 
Matrix 
[OD] 

1 0.296 0.213 0.221 0.242 0.150 0.227 

2 0.303 0.203 0.221 0.258 0.151 0.222 

3 0.325 0.205 0.218 0.274 0.148 0.226 

4 0.305 0.197 0.228 0.285 0.147 0.212 

5 0.298 0.200 0.236 0.282 0.138 0.225 

6 0.301 0.208 0.244 0.269 0.139 0.221 

7 0.342 0.211 0.247 0.256 0.130 0.210 

8 0.283 0.215 0.224 0.251 0.150 0.209 

9 0.309 0.219 0.226 0.254 0.143 0.231 

10 0.317 0.217 0.225 0.265 0.145 0.224 

11 0.340 0.216 0.234 0.250 0.150 0.227 

12 0.316 0.212 0.225 0.277 0.167 0.223 

13 0.304 0.217 0.249 0.277 0.149 0.236 

14 0.312 0.211 0.223 0.260 0.162 0.248 

15 0.301 0.223 0.233 0.268 0.166 0.207 

16 0.311 0.227 0.221 0.266 0.160 0.213 

17 0.313 0.228 0.210 0.263 0.159 0.242 

18 0.318 0.216 0.224 0.252 0.160 0.229 
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Replicate 
Sausage / 

Meat Matrix 
[OD] 

Chocolate 

Matrix* 
[OD] 

Orange Juice 
Matrix [OD] 

Spice 

Matrix* 
[OD] 

Sweets 
Matrix 
[OD] 

Wine 
Matrix 
[OD] 

19 0.299 0.222 0.234 0.269 0.151 0.220 

20 0.308 0.214 0.222 0.270 0.164 0.198 

21 0.280 0.223 0.206 0.254 0.156 0.214 

22 0.300 0.223 0.213 0.244 0.159 0.222 

23 0.320 0.220 0.214 0.241 0.155 0.208 

24 0.323 0.219 0.212 0.243 0.160 0.201 

Mean 0.309 0.215 0.225 0.261 0.152 0.221 

SD 0.015 0.008 0.011 0.013 0.009 0.012 

LOD 0.20 ppm 0.07 ppm 0.10 ppm 0.24 ppm 0.10 ppm 0.07 ppm 
*Requires addition of 1 g AlerTox Polyphenol Additive to 0.5 g sample prior to extraction 

Table 3c. Matrix-Independent and Matrix-Dependent Analytical Sensitivity of the AlerTox® ELISA Milk Kit 

             Matrix Type Variant LOD 
Sample diluent N/A 0.21 ppm 

Almond milk Type 1 0.01 ppm 
Type 2 0.14 ppm 

Soy milk 
Type 1 0.11 ppm 
Type 2 0.12 ppm 

Oat milk 
Type 1 0.12 ppm 
Type 2 0.12 ppm 

Coconut milk 
Type 1 0.04 ppm 
Type 2 0.04 ppm 

 
Cookie 

Spelt cookie 0.15 ppm 
“TUC” cookie 0.13 ppm 
Spoon cookie 0.11 ppm 

 
Sausage / Meat 

“Bierwurst” 0.19 ppm 
Cooked ham 0.20 ppm 
Cooked bacon 0.14 ppm 

 

Chocolate (vegan)* 
Chocolate cream 0.05 ppm 
Lindt “Vegan, roasted” 0.07 ppm 
Lindt “Excellence” 0.03 ppm 

Orange juice 
Type 1 0.10 ppm 
Type 2 0.07 ppm 

Spice matrix* 
Paprika 0.24 ppm 
Cumin 0.02 ppm 

Sweets matrix 
Drop “Em Eukal” 0.10 ppm 
Gum “Haribo” 0.08 ppm 

Wine matrix 
Red wine 0.07 ppm 
White wine 0.06 ppm 

*Requires addition of 1 g AlerTox Polyphenol Additive to 0.5 g sample prior to extraction 
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The limits of detection varied from 0.04 to 0.21 ppm. Note that the derived limits of detection are strictly 
dependent on the coefficient of variation and may thus vary in every individual test. The data for the sample 
diluent and matrices, respectively, were not determined in the same test runs. 

The lowest positive standard (0.5 ppm) was defined as the limit of quantification (LOQ) to ensure that 
measurements of important, uncontaminated (unspiked) matrices result in concentrations lower than this value. 

4. Recovery 

4.1 Food Samples 

For recovery experiments, different sample matrices were spiked with milk powder extract to obtain three final 
concentrations (0.4, 1 and 8 ppm) of milk protein after performing all sample pre-treatment steps. To ensure 
linearity for samples with concentrations higher than the upper limit of quantification, an additional spiking with 
32 ppm was applied, and the extracts were diluted 1:4 (8 ppm) and 1:32 (1 ppm), respectively. The unspiked 
matrix result was subtracted before evaluation.  

The tested samples and calculated results are shown in Table 4a.  

Table 4a. Recovery of Various Food/Beverage Samples Tested with the AlerTox® ELISA Milk Kit 

Almond milk, type 1, Zero level: 0.01 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.31 79 

1 ppm 1.12 112 

8 ppm 9.08 113 

32 ppm (8 ppm) 9.05 113 

    32 ppm (1 ppm) 0.73 73 

 Mean 98 
 

Almond milk, type 2, Zero level: 0.00 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.46 114 

1 ppm 1.07 107 

8 ppm 7.40 93 

32 ppm (8 ppm) 7.87 98 

    32 ppm (1 ppm) 1.04 104 

 Mean 103 
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Soy milk, type 1, Zero level: 0.01 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.36 91 

1 ppm 1.16 116 

8 ppm 6.79 85 

32 ppm (8 ppm) 7.07 88 

    32 ppm (1 ppm) 0.90 90 

 Mean 94 
 

Soy milk, type 2, Zero level: 0.01 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.31 77 

1 ppm 0.87 87 

8 ppm 6.24 78 

32 ppm (8 ppm) 6.40 80 

    32 ppm (1 ppm) 1.03 103 

 Mean 94 
 

Oat milk, type 1, Zero level: 0.02 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.35 87 

1 ppm 1.12 112 

8 ppm 9.16 114 

32 ppm (8 ppm) 7.99 100 

    32 ppm (1 ppm) 0.86 86 

 Mean 100 
 

Oat milk, type 2, Zero level: 0.02 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.42 104 

1 ppm 1.05 105 

8 ppm 7.36 92 

32 ppm (8 ppm) 7.29 91 

    32 ppm (1 ppm) 0.91 91 

 Mean 97 
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Coconut milk, type 1, Zero level: 0.01 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.44 110 

1 ppm 1.07 107 

8 ppm 9.27 116 

32 ppm (8 ppm) 7.63 95 

    32 ppm (1 ppm) 0.92 92 

 Mean 104 
 

Coconut milk, type 2, Zero level: 0.01 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.47 118 

1 ppm 1.10 110 

8 ppm 9.02 113 

32 ppm (8 ppm) 8.27 103 

    32 ppm (1 ppm) 1.00 100 

 Mean 109 
 

Cookie, type Spelt cookie, Zero level: 0.09 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.39 97 

1 ppm 0.87 87 

8 ppm 7.52 94 

32 ppm (8 ppm) 8.13 102 

    32 ppm (1 ppm) 0.92 92 

 Mean 94 
  

Cookie, type “TUC”, cracker, Zero level: 0.03 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.41 102 

1 ppm 1.12 112 

8 ppm 7.45 93 

32 ppm (8 ppm) 7.91 99 

    32 ppm (1 ppm) 0.93 93 

 Mean 100 
 

Cookie, type spoon cookie/shortbread, Zero level: 0.08 ppm  
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Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.45 113 

1 ppm 1.17 117 

8 ppm 8.09 101 

32 ppm (8 ppm) 8.24 103 

    32 ppm (1 ppm) 0.79 79 

 Mean 103 
 

Sausage / Meat, type “Bierwurst”/Bavarian-style. Zero level: 0.09 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.35 89 

1 ppm 1.01 101 

8 ppm 7.62 95 

32 ppm (8 ppm) 8.59 107 

    32 ppm (1 ppm) 1.08 108 

 Mean 100 
 

Sausage / Meat, type: Cooked ham. Zero level: 0.11 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.39 98 

1 ppm 1.08 108 

8 ppm 8.69 109 

32 ppm (8 ppm) 8.58 107 

    32 ppm (1 ppm) 0.88 88 

 Mean 102 
 

Sausage / Meat, type: Cooked bacon. Zero level: 0.00 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.37 92 

1 ppm 1.08 108 

8 ppm 8.56 107 

32 ppm (8 ppm) 8.40 105 

    32 ppm (1 ppm) 0.93 93 

 Mean 101 
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Chocolate, type: chocolate cream. Zero level: 0.02 ppm*  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.48 120 

1 ppm 0.95 95 

8 ppm 5.75 72 

32 ppm (8 ppm) 9.00 113 

    32 ppm (1 ppm) 1.27 127 

 Mean 105 
           *Requires addition of 1 g AlerTox Polyphenol Additive to 0.5 g sample prior to extraction 

Chocolate, type Lindt “Vegan, roasted”. Zero level: 0.02 ppm*  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.38 94 

1 ppm 1.30 130 

8 ppm 7.54 94 

32 ppm (8 ppm) 7.70 96 

    32 ppm (1 ppm) 0.96 96 

 Mean 102 
           *Requires addition of 1 g AlerTox Polyphenol Additive to 0.5 g sample prior to extraction 

Chocolate, type Lindt “Excellence”. Zero level: 0.08 ppm*  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.35 88 

1 ppm 1.02 102 

8 ppm 7.41 93 

32 ppm (8 ppm) 8.18 102 

    32 ppm (1 ppm) 0.73 73 

 Mean 92 
           *Requires addition of 1 g AlerTox Polyphenol Additive to 0.5 g sample prior to extraction 

Orange juice, type 1. Zero level: 0.04 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.36 90 

1 ppm 1.09 109 

8 ppm 8.68 108 

32 ppm (8 ppm) 9.06 113 

    32 ppm (1 ppm) 1.04 104 

 Mean 105 
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Orange juice, type 2. Zero level: 0.06 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.34 84 

1 ppm 1.03 103 

8 ppm 9.13 114 

32 ppm (8 ppm) 6.62 83 

    32 ppm (1 ppm) 0.92 92 

 Mean 95 
 

Spices, type Paprika. Zero level: 0.18 ppm*  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.34 86 

1 ppm 0.91 91 

8 ppm 8.29 104 

32 ppm (8 ppm) 8.03 100 

    32 ppm (1 ppm) 0.74 74 

 Mean 91 
           *Requires addition of 1 g AlerTox Polyphenol Additive to 0.5 g sample prior to extraction 

Spices, type Cumin. Zero level: 0.06 ppm*  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.44 110 

1 ppm 0.88 88 

8 ppm 8.20 103 

32 ppm (8 ppm) 5.56 70 

    32 ppm (1 ppm) 0.94 94 

 Mean 93 
            *Requires addition of 1 g AlerTox Polyphenol Additive to 0.5 g sample prior to extraction 

Sweets, type: Drop “Em Eukal” (German Cough Drop). Zero level: 0.01 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.38 95 

1 ppm 1.14 114 

8 ppm 9.41 118 

32 ppm (8 ppm) 7.64 96 

    32 ppm (1 ppm) 0.90 90 

 Mean 102 
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Sweets, type: Gummy “Haribo”. Zero level: 0.04 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.45 113 

1 ppm 1.17 117 

8 ppm 8.15 102 

32 ppm (8 ppm) 7.18 90 

    32 ppm (1 ppm) 0.82 82 

 Mean 102 
 

Wine, type: Red wine. Zero level: 0.05 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.39 98 

1 ppm 1.04 104 

8 ppm 7.04 88 

32 ppm (8 ppm) 7.14 89 

    32 ppm (1 ppm) 0.81 81 

 Mean 92 
 

Wine, type: White wine. Zero level: 0.00 ppm  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.4 ppm 0.43 108 

1 ppm 1.07 107 

8 ppm 9.29 116 

32 ppm (8 ppm) 9.16 114 

    32 ppm (1 ppm) 0.97 97 

 Mean 109 
 

Mean recoveries ranged from 91 to 109% depending on the sample matrix.  
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4.2 Rinse Water/CIP 

The sensitivity for rinse water / CIP was determined by diluting milk powder extract in different, commonly 
applied water-based rinse solutions at five concentrations (0.1, 0.2, 0.4, 0.8 and 1.6 mg/L (ppm)). The pH was 
adjusted to 9.5 ± 0.2 before running the test. Afterwards, the samples were diluted 1:5 in pre-diluted sample 
extraction buffer. Tested samples and calculated results were as follows (Table 4b). 

Table 4b. Recovery of Rinse Water/CIP Samples Tested with the AlerTox® ELISA Milk Kit 

Pure water. Zero level 0.02 mg/L (ppm)  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.1 mg/L 0.12 124 

0.2 mg/L 0.19 93 

0.4 mg/L 0.36 90 

0.8 mg/L 0.91 113 

1.6 mg/L 1.48 93 

 Mean 102 
 

0.5% Sodium triphosphate. Zero level 0.00 mg/L (ppm)  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.1 mg/L 0.09 94 

0.2 mg/L 0.22 108 

0.4 mg/L 0.41 103 

0.8 mg/L 0.87 109 

1.6 mg/L 1.77 110 

 Mean 105 
 

2% NaOH. Zero level 0.00 mg/L (ppm)  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.1 mg/L 0.07 72 

0.2 mg/L 0.11 57 

0.4 mg/L 0.29 73 

0.8 mg/L 0.76 95 

1.6 mg/L 1.20 75 

 Mean 74 
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0.5% Nitric acid. Zero level 0.00 mg/L (ppm)  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.1 mg/L 0.08 78 

0.2 mg/L 0.15 75 

0.4 mg/L 0.33 84 

0.8 mg/L 0.83 104 

1.6 mg/L 1.25 78 

 Mean 84 
 

0.5% Citric acid. Zero level 0.00 mg/L (ppm)  

Spiked Value Measured Concentration [ppm] Recovery [%] 

0.1 mg/L 0.10 99 

0.2 mg/L 0.20 102 

0.4 mg/L 0.39 99 

0.8 mg/L 0.75 94 

1.6 mg/L 1.91 119 

 Mean 103 

Mean recoveries ranged from 74% to 105% depending on the type of rinse solution. 

5. Linearity  

Linearity was determined by spiking various matrices with milk powder extract with serial dilutions (8 to 0.5 
ppm) and testing the resulting extracts. For calculating linearity, the highest concentration was defined as the 
reference value (100%), and further dilutions were expressed as a percentage of this reference after accounting 
for the dilution factor. Regarding the matrices extracted by the addition of extraction additive (AlerTox 
Polyphenol Additive), further dilution was applied with standard extraction buffer without additive. 

Table 5. Matrix-Dependent Linearity of the AlerTox® ELISA Milk Kit 

Almond milk   
Spiked Value Measured Concentration [ppm] Recovery [%] 

8 ppm 10.0 Reference* (100) 

4 ppm 4.57 91 

2 ppm 2.58 103 

1 ppm 1.10 88 

0.5 ppm 0.58 93 

 Mean 94 
  



 

AlerTox ELISA Milk 19 SR-KIT3041-001-REVA  

Soy milk   
Spiked Value Measured Concentration [ppm] Recovery [%] 

8 ppm 8.66 Reference* (100) 

4 ppm 4.76 110 

2 ppm 2.01 93 

1 ppm 1.16 107 

0.5 ppm 0.63 117 

 Mean 107 
 

Oat milk   
Spiked Value Measured Concentration [ppm] Recovery [%] 

8 ppm 10.3 Reference* (100) 

4 ppm 5.09 99 

2 ppm 2.49 97 

1 ppm 1.25 97 

0.5 ppm 0.65 101 

 Mean 99 
  

Coconut milk   
Spiked Value Measured Concentration [ppm] Recovery [%] 

8 ppm 8.65 Reference* (100) 

4 ppm 4.77 110 

2 ppm 2.44 113 

1 ppm 1.12 104 

0.5 ppm 0.49 90 

 Mean 104 
  

Cookies, Type: “Spelt cookie”   
Spiked Value Measured Concentration [ppm] Recovery [%] 

8 ppm 10.0 Reference* (100) 

4 ppm 4.57 115 

2 ppm 2.58 112 

1 ppm 1.10 101 

0.5 ppm 0.58 84 

 Mean 103 
 



 

AlerTox ELISA Milk 20 SR-KIT3041-001-REVA  

Sausage, Type: “Bierwurst”   
Spiked Value Measured Concentration [ppm] Recovery [%] 

8 ppm 10.2 Reference* (100) 

4 ppm 5.21 102 

2 ppm 2.26 89 

1 ppm 1.24 98 

0.5 ppm 0.58 91 

 Mean 95 
  

Chocolate, Type: “Lindt vegan, roasted”ǂ 
Spiked Value Measured Concentration [ppm] Recovery [%] 

8 ppm 7.11 Reference* (100) 

4 ppm 3.33 94 

2 ppm 1.66 93 

1 ppm 0.74 84 

0.5 ppm 0.43 97 

 Mean 92 
 

Orange juice 
Spiked Value Measured Concentration [ppm] Recovery [%] 

8 ppm 8.61 Reference* (100) 

4 ppm 4.09 95 

2 ppm 2.06 96 

1 ppm 0.95 89 

0.5 ppm 0.50 93 

 Mean 93 
 
Spices, Type: Paprikaǂ 

Spiked Value Measured Concentration [ppm] Recovery [%] 

8 ppm 8.10 Reference* (100) 

4 ppm 4.37 107 

2 ppm 2.00 98 

1 ppm 0.97 96 

0.5 ppm 0.52 101 

 Mean 101 
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Sweets, Type: Drop “Em Eukal” 

Spiked Value Measured Concentration [ppm] Recovery [%] 

8 ppm 6.74 Reference* (100) 

4 ppm 3.47 103 

2 ppm 1.83 109 

1 ppm 0.86 102 

0.5 ppm 0.45 108 

 Mean 105 
  

Wine, Type: Red wine 
Spiked Value Measured Concentration [ppm] Recovery [%] 

8 ppm 6.32 Reference* (100) 

4 ppm 3.60 114 

2 ppm 1.84 116 

1 ppm 0.81 103 

0.5 ppm 0.40 100 

 Mean 108 

* The highest concentration was defined as the reference value (100%). Further dilutions were expressed as a 
percentage of this reference after accounting for the dilution factor.  
ǂ Requires addition of the AlerTox PolyPhenol Additive for extraction. 

 

For different matrices, the mean linearity ranges from 92 to 108%. The linearity was independent of the specific 
concentration and may have been affected by the precision (intra-assay and inter-assay variation), as shown in 
section 2. 
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6. Cross-Reactivity  
No cross-reactivity is defined as a result that is less than the LOQ. For the AlerTox ELISA Milk Kit, the LOQ is 0.5 
ppm. During testing, no cross-reactivity was detected in the foods included in Table 6. 

Table 6. Non-Cross-Reactive Food Matrices in the AlerTox® ELISA Milk Kit 

Adzuki bean Cinnamon Kidney bean Pumpkin seed 
Almond Clove Kiwi Radish 
Apricot Cocoa Lamb Rapeseed 
Barley Coconut Leek Rice 
Bean, white Cod Lentil Rye 
Beef Corn Lupin Saccharose 
Bovine gelatin Cumin Macadamia Sesame 
Brazil nut Dill Mustard, yellow Shrimp 
Buckwheat Duck Nutmeg Soy flour 
Cabbage, white Egg, dried Oats Soy lecithin 
Caraway seeds Fennel Onion Split pea 
Cardamom Fenugreek Paprika Sunflower seeds 
Carob gum Flaxseed Pea Thyme 
Carrot Garden cress Peach Tofu 
Cashew Garlic, fresh Peanut Tomato 
Cayenne Garlic, granulated Pecan Turkey 
Celery Ginger, fresh Pepper, black Tumeric 
Cherry Ginger, ground Pine seed Walnut 
Chestnut Gliadin Pistachio Wheat 
Chia seeds Guar gum Poppy seed Wine, red 
Chicken Gum arabic Pork Wine, white 
Chickpea Hazelnut Potato  
Chili Horseradish Prawn  

 

The following cross-reactivities were determined (Table 7). 

Table 7. Cross-Reactive Food Matrices in the AlerTox® ELISA Milk Kit 

Raw Material Cross-reactivity [%] 

Ewe`s milk 0.3 

Goat`s milk 0.25 
 

7. Robustness 
Robustness was determined by variation of different handling parameters as defined in the instruction manual. 
The results were compared with the results of samples analyzed according to the intended method. An unspiked 
cookie sample and a sample spiked with 4 ppm milk extract were analyzed. 
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7.1 Variation of Extraction Temperature 

The extraction temperature, defined as 60 °C, was changed to 25 °C, 40 °C and 70 °C (Table 8), and samples were 
analyzed using spiked (4 ppm) and pure (0 ppm) cookie matrix.  

Table 8. Variation of Extraction Temperature in the AlerTox® ELISA Milk Kit 

Sample Results, 25°C Results, 40°C Results, 60°C Results, 70°C 

Cookie 0 ppm < 0.4 ppm < 0.4 ppm < 0.4 ppm < 0.4 ppm 

Cookie 4 ppm 4.38 ppm 4.91 ppm 3.92 ppm 4.01 ppm 

Considering the precision data (Section 2), the results do not differ significantly. 

7.2 Variation of Extraction Time 

The extraction time, defined as 15 minutes, was changed to 10 min and 20 min (Table 9). 

Table 9. Variation of Extraction Time in the AlerTox® ELISA Milk Kit 

Sample Results, 10 min Results, 15 min Results, 20 min 

Cookie 0 ppm < 0.4 ppm < 0.4 ppm < 0.4 ppm 

Cookie 4 ppm 4.04 ppm 3.49 ppm 3.67 ppm 

Considering the precision data (Section 2), the results do not differ significantly. 

7.3 Drift 

In contrast to the test procedure defined in the instruction manual, the sample incubation times were extended 
and reduced by 4 minutes compared to the calibrators (20 min)(Table 10). 

Table 10. Drift in the AlerTox® ELISA Milk Kit 

Sample  Results, 16 min  Results, 20 min  Results, 24 min  

Cookie 0 ppm < 0.4 ppm < 0.4 ppm < 0.4 ppm 

Cookie 4 ppm 3.29 ppm 3.74 ppm 4.70 ppm 

The results differ significantly, with a significant increase in the positive sample results with increasing 
incubation time. Drift in extensive test runs should be avoided by pipetting calibrators once before the samples 
and once after the samples, using the mean value for calculation. 
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8. Biological or Processed Variants 
Milk might occur in various variants due to industrial processing. In creating the immunological components of 
the test device, only one of those can be considered. In this particular case, antibodies are derived against 
caseins and beta-lactoglobulin material used for calibration of the ELISA. To assess the reactivity towards other 
variants, those were extracted and diluted to various levels and compared to the reactivity of the initial Milk 
material. Based on the reactivity of the source material, an individual conversion factor was calculated 

Table 11. Reactivity of Analyte Variants Using the AlerTox® ELISA Milk Kit 

Variant     Reactivity [%] Conversion 
factor 

Casein 100 1.0 
Beta-lactoglobulin 100 1.0 

NIST1549 
Non-fat milk powder reference material 28 3.6 

NIST1549a 
Whole milk powder reference material 21 4.8 

MoniQA 092014 
Non-fat milk powder reference material 30 3.3 

Total milk 3.0 33 
Yogurt 3.2 31 
Curd 5.2 19 

9. Summary 

• The AlerTox ELISA Milk Kit is sensitive with an LOD from 0.01 to 0.24 ppm (mg of whole milk per kg or L of 
sample) and a LOQ of 0.5 ppm whole milk (mg/kg or mg/L). 

• The AlerTox ELISA Milk Kit provides consistent, precise results, as indicated by results of the intra- and inter-
assay studies (mean CV < 11.6%, Section 2). 

• Robust recovery (Section 4) and linearity (Section 5) mean that samples and their dilutions are quantified 
accurately. 

• Extensive cross-reactivity studies showed high specificity (Section 6), with minimal cross-reactivity with ewe’s 
milk and goat’s milk products, showing 0.3 % and 0.25% cross-reactivity, respectively.  

• Important tips:  

o As specified in the instructions, a 20-minute incubation time and a 60 °C extraction temperature must be 
used for accurate results. 

o Drift in large test runs can be avoided by pipetting calibrators once before and once after the samples 
and using the calibrator mean values for the calculations. 
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