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1) Background and Problem Statement:            

        Bureau of Quality Control of Livestock Products (BQCLP) is responsible for testing the 
raw milk, quality assurance control and work as the center of laboratory network in 
Thailand. The testing data used to improve milk quality for example, the number of somatic 
cells, which indicates mastitis in cows. The good quality of raw milk must have somatic 
cells less than 500,000 cell/ml. If the number of somatic cells is ≥ 1,000,000 cells/ml., it 
means that there may be dairy cows with symptomatic mastitis on the farm. Testing the 
number of somatic cells in the laboratory uses automatic machines. To provide reliable 
somatic cell counting results, ensure that the BQCLP staff have competence in laboratory 
testing performance and to build the customer confidence in the implementation of test 
results. Hence, the proficiency testing scheme is become very importance according to the 
technical requirement in Quality Management System (QMS). The laboratory of BQCLP has 
participated in the international Proficiency Testing (PT) scheme on somatic cell count in 
raw milk at least once a year, from 2020 -2023. Which was organized by QSE GmbH, 
Germany. The laboratory would like to analyze the PT results during 2020 to 2023 to 
evaluate the effectiveness of testing continuously in tracing back to the test performance 
during the past 4 years.    
2) Project Objectives:  
1. To review and analyze the results of the international PT scheme on Somatic Cell Count 
testing in raw milk during 2020-2023. 

 2. To evaluate the effectiveness of laboratory testing performance. 
3) Methods Used:  
1. Analysis of the PT results on Somatic Cell Count, comparing between laboratory data 
done by BQCLP and Reference data done by PT organizer. 

• Details of PT sample sent by QSE GmbH, Germany during 2020-2023 as shown in 
Table 1 

 

 

 

 



Table 1 Demonstrate the details of PT samples sent by the PT provider who organized the 
annual PT scheme during 2020-2023. 

Month/Year Scheme name No. of PT 
sample 

No. of Participating 
laboratory 

April/2020 Round10th Multi-PT 5 25 

April/2021 Round12th Multi-PT 5 34 

April/2022 Round14th Multi-PT 5 40 

April/2023 Round16th Multi-PT 10 29 

 

2. Method use for evaluate the effectiveness of laboratory testing performance.   
          The PT results were determined by the Z-score (ISO/IEC 17043:2010), The criteria of 
analysis was classified into 3 levels as follow:  
 

                                                         |z|≤ 2            =   satisfactory laboratory results 
                                                         2 <|z|< 3      =   questionable laboratory result 
                                                         |z|≥ 3            =  unsatisfactory laboratory result 
 

           The z-score is the quantitative assessment of laboratory results and calculated by 
following equation according to the ISO 13528: 2015. 
 

                                                              z-score =
𝑋𝑙𝑎𝑏−𝑋𝑝𝑡

𝑝𝑡
 

  
           Where               𝑋𝑙𝑎𝑏     is the laboratory data of somatic cell count  
                                       𝑋𝑝𝑡       is the assigned value or reference data  
                                      𝑝𝑡       is the standard deviation for proficiency assessment 

4) Results:            
Results of participation in the proficiency test from 2020-2023 were summarized in Table2, 
Figure 1 and 2  

Table 2 Demonstrate the Somatic Cell Count results of BQCLP (𝑋𝑙𝑎𝑏),  assigned value 
(𝑋𝑝𝑡) and standard deviation for proficiency assessment (𝑝𝑡) of PT samples sent by QSE 
GmbH, Germany who organized the annual PT scheme during 2020-2023. 

 



 
Figure 1   The PT result on Somatic Cell Count data comparing between BQCLP lab and PT 
Organize, QSE GmbH, Germany 
 

• The BQCLP laboratory participated in the PT scheme on Somatic Cell Count in the 
past 4 year (2020-2023). The result of PT data of each year was demonstrated the 
similarity results as the reference data which done by QSE GmbH, Germany, as 
shown in Figure 1.  

• Performance of the PT scheme on Somatic Cell Count assessment on z-scores. 
Each year BQCLP's 
 Z-scores show satisfactory results and were still in the acceptance standard 
limited, as shown in  
Figure 2. 

 
 

 
5) Conclusions and Next Steps:           

Conclusions:  

• Results of international PT on Somatic Cell Count testing in raw milk during 2020 to 

2023 of the BQCLP laboratory have demonstrated satisfactory level. This indicates that 

the laboratory has consistently met or exceeded the required standards for PT over the 

 

acceptance standard limited.    

acceptance 

standard limited.    

Sample No. 

Figure 2 BQCLP Z-score of PT participation on Somatic Cell Count in raw milk from 2020 to 2023. 



past four years. This demonstrates consistent accuracy and reliability in laboratory 

testing performance. 
• The results from the PT scheme demonstrated that the BQCLP laboratory is 

competent in performing Somatic Cell Count tests. This is important because 
Somatic Cell Count is a key indicated of milk quality. 

        Next Steps: 
• Continue monitoring the laboratory's performance through regular PT participation. The 

PT schemes indicate good quality assurance of testing and also the laboratory staffs 

have competence in testing.  

• Consider using the laboratory's data for milk quality analysis with confidence. Since 

competence is verified, we can be more confident that the Somatic Cell Count data they 

provide is an accurate reflection of the milk quality. 
6) Challenges identified and lesson learnt:    

• PT sample testing must follow SOPs and be performed the same as routine sample 
testing. 

• Annual maintenance and calibration are crucial for ensuring the proper functioning 
of testing equipment. 


