
 

 
 
 
 
 
 
 
 
 
 
DS2 Automation of MaxSignal® 
Histamine Enzymatic Assay  

   
Introduction 

The MaxSignal® Histamine Enzymatic Assay is a colorimetric enzymatic assay for the determination 
of histamine in fresh fish/seafood (AOAC-validated), fish meal, wine, and milk. Histamine is a 
contaminant that can be found in seafood when improperly handled or stored, causing scombroid 
food poisoning. Quality tuna has histamine levels below 50 ppm. The MaxSignal® Histamine 
Enzymatic Assay Kit enables international and government regulatory agencies, food manufacturers 
and processors, as well as quality assurance organizations, to detect histamine in animal matrices 
in response to customer concerns about food safety.  

The DS2 Automation Platform is a liquid handling instrument that performs all the steps of the 
assay for the user. Once extracted samples are loaded on the instrument, all liquid handling, 
incubation timing, plate reading, and report generating steps are performed by the instrument. In 
the following study, we demonstrate the correlation of results between the assay when run by 
hand and run on the DS2 to validate the automation option for histamine testing.  

 

 

 

 
  

 

 

 

 

 
 



Experimental 
Materials and Methods 

FOOD-1032-09 Histamine Enzymatic Assay Kit Lot #2103011 were 
used for all validation tests. Spiking of samples was performed using 
the 1000 ppm spiking solution provided in the kits. Mahi and wine 
samples were purchased from local grocery stores, fish meal was 
purchased from Amazon, and raw milk was sourced from Eurofins. 

Sample Preparation   

Extraction protocols were followed as described in the kit manuals. 
The final diluted samples were added to 5 mL sample tubes for 
analysis on the DS2 instrument.  

Reagent Preparation  

1. Preparation of Reaction Mix  

Bring the Master Mix and Enzyme Mix to room temperature (20–
25°C). Vortex each tube for 5 seconds at medium speed. Combine 1 
volume of Master Mix and 1 volume of Enzyme Mix in a 15 mL 
reagent tube (note: the DS2 will prompt the minimum required 
volume when loading reagents). Gently swirl the mixture for 15 
seconds to combine, avoiding the formation of air bubbles.  

2. Standards  

Bring the 6 tubes containing Histamine Standards to room 
temperature (20–25°C).  

DS2 Assay Preparation  

1. Load the 5 mL sample tubes into the racks from the DS2. Note 
the order that the tubes are placed into the sample racks. The 
DS2 will prompt when to load the racks onto the instrument.  

2. Turn on DS2 and PC.  
3. Open the DS-Matrix software from the desktop. 
4. Choose “Normal Mode” on the start-up screen.  
5. Ensure that all self-test modules have passed and press OK.  
6. Select “File>Worklist Editor” then choose “new sample batch” 

to open the Worklist screen.  
7. Enter the sample IDs in the order the samples are to be loaded 

and click next.  
8. In the next screen select “Histamine Enzymatic - [Sample Type]” 

from the assay list. Choose the sample type that matches the 
samples being analyzed.  

9. Click “Add Assay”.  
10. Click “Done”.  
11. Ensure the timeline created in the software is correct and click 

“Accept”.  
12. Follow the prompts from the software to load all samples and 

reagents for the assay. Click the check mark after adding each 
reagent.  

13. Once the assay is complete, the report can be seen in the 
“Recent Tasks” box.  

14. Click the appropriate report and then click the “Report” button 
to view the results.  

15. Refer to the DS2 user manual for further instructions. 

Validation Study 

To validate the histamine assay on the DS2, a side-by-side 
comparison of manually run and DS2-automated assay performance 
was conducted using spiked samples. For each of the four extraction 
protocols (seafood, fish meal, milk, and wine), 2 spiked and 2 
unspiked samples were extracted. Samples were spiked so that the 
final diluted concentration was 4 ppm. For each sample extracted, 5 
replicates were tested on the assay plate (10 total replicates for 
unspiked and spiked for each food sample). 

 

Results and Discussion 
To assess compatibility of the histamine enzymatic assay with DS2 
automation, spike-recovery and correlation between manual and 
DS2-automated results were assessed. Comparison of spike recovery 
and the variation between the DS2 and manual result for each 
sample type is described in Table 1. Less than 20% difference in 
average recovery was observed for all sample types indicating strong 
correlation between the DS2 and manually run assay results. A 
comparison of the DS2 and manually run standard curves is shown in 
Figure 1. The standard curve of the automated run showed strong 
linearity (R2=0.9963) and passed all QC parameters previously 
defined for the manually run assay. 
 
Table 1. Correlation between manual and DS2 results 

Sample Manual 
Average 
Recovery 
(n=10) 

DS2 Average 
Recovery 
(n=10)  

Percent 
Difference 

Seafood (Mahi) 65% 77% 17% 

Fish Meal 92% 102% 11% 

Milk 102% 111% 8% 

Wine 75% 78% 3% 

 

Figure 1. Comparison of manual and DS2-run calibration curve 

Conclusion 
The MaxSignal® Histamine Enzymatic Assay is compatible with 
DS2 Automation. DS2-determined spike recovery ranged from 
77-111% and less than 20% difference in the DS2 and manually 
run assay results were observed. 
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