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Figure 1. The Bland-Altman plot for all the samples  

It is expected that not more than one in 20 data values will lie outside the confidence levels. 
For this data set there are 8 in 105 data values which lie outside the levels. This is higher 
than the expectation, however, there are no trends to the outlying data which represented 
five of the seven categories.   
The samples covered a diverse range of food items with different groups of naturally present 
organisms present and therefore these results show good agreement between the two 
methods for enumeration of total aerobic count.  
 

Accuracy profile study  

The accuracy profile study is a comparative study between the results obtained by the 
reference and the results of the alternative method. This study is conducted using artificially 
contaminated samples. One type per category is tested. 
Two samples were contaminated at a low level, 2 at intermediate level, 2 at a high level. For 
each sample, 5 replicates (5 different test portions) were tested. A total of 30 samples were 
analysed per food type. The tested categories, types and items in the accuracy profile study 
are provided in Table 3. 
 
All results are tabulated, calculated and interpreted according to ISO 16140-2. The statistical 
results are shown in Figures 2 to 8. 
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Table 3. Categories, types, items, strains and inoculation levels for accuracy profile 
study 

Category Types Strain Item Level Test 
portions 

Dairy products 
(combined category; 
raw milk and heat 
processed) 

Dry dairy 
products  

Bacillus cereus 
CRA 1724  
from Dried milk 

Milk 
powder 

Low 102 5 
Medium 104 5 
High 106 5 

Dessert 
powder 

Low 102 5 
Medium 104 5 
High 106 5 

Fishery products 
Combined category: 
raw, RTE, RTRH, 
RTC 

RTC Pseudomonas 
fragi CRA7222  
 from spoiled 
fish 

Frozen 
white fish 
 

Low 102 5 
Medium 104 5 
High 106 5 

Chilled 
tuna steak 

Low 102 5 
Medium 104 5 
High 106 5 

Produce and fruits 
(combined category 
fresh and processed) 

Cut ready to 
eat 

E.coli CRA3379   
 from spinach 

Lettuce  Low 102 5 
Medium 104 5 
High 106 5 

Grated 
carrot 

Low 102 5 
Medium 104 5 
High 106 5 

Raw and RTC Meat 
and poultry 
(Combined category)  

Fresh meats Citrobacter 
freundii 
CRA403  
from chicken 

Raw stir fry 
beef strips 

Low 102 5 
Medium 104 5 
High 106 5 

Chicken 
breast 
fillets 
 

Low 102 5 
Medium 104 5 
High 106 5 

Multicomponent  Composite 
foods with 
raw 
/processed 
ingredients  

Hafnia alvei 
CRA7417 
 from pate 

Sandwich Low 102 5 
Medium 104 5 
High 106 5 

 Pasta 
salad 

Low 102 5 
Medium 104 5 

 High 106 5 
Pet food and animal 
feed 

Wet food 
(cooked) 

Staph aureus 
CRA 1246  
from pork 
sausage 

Dog pate Low 102 5 
Medium 104 5 
High 106 5 

Cat food 
with gravy 

Low 102 5 
Medium 104 5 
High 106 5 

Environmental 
samples 

Process 
water 

Pseudomonas 
fluorescens 
CRA 7774  
from wash 
house 

Wash 
water 

Low 102 5 
Medium 104 5 
High 106 5 

Cooling 
water 

Low 102 5 
Medium 104 5 
High 106 5 
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Figure 2. Accuracy profile of dairy products (dry dairy powders) for Easy Plate AC 
method 
 

 
Figure 3. Accuracy profile of Fishery products for Easy Plate AC method 
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Figure 4. Accuracy profile for Produce and fruits for Easy Plate AC method 
 
 

 
Figure 5. Accuracy profile for Meat and poultry for Easy Plate AC method 
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Figure 6. Accuracy profile for Multicomponent for Easy Plate AC method 
 
 
 

 
Figure 7. Accuracy profile for Pet food and animal feed for Easy Plate AC method 
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Figure 8. Accuracy profile for Environmental samples for Easy Plate AC method 
 
Five of the seven categories met the AL of 0.5 log (dairy, fresh produce, fish and seafood, 
multicomponent foods, meat). Two categories (petfood and environmental samples) required 
the new AL to be calculated. All data met the new AL values of 0.808 and 0.772.  
The accuracy of the Alternative method (Easy Plate AC) is satisfied as all categories met the 
0.5 log AL or the re-calculated AL.  
 
 

INTERLABORATORY STUDY 

The interlaboratory study is a study performed by multiple collaborators testing identical 
samples at the same time, the results of which are used to estimate alternative method 
performance characteristics. 
Samples were sent to 12 collaborators. The matrix and strain used in the study was smoked 
salmon inoculated with Staphylococcus aureus CRA 1208 (isolated from smoked fish). 
Each collaborator received a set of samples containing 2 samples at a low level, two 
samples at a medium level, two samples at a high level and a single uninoculated blank 
sample. The samples were blind-coded so that the collaborators did not know the intended 
contamination level.  
All laboratories delivered valid results. The results are given in Table 4 and the results of the 
calculations given in Table 5. The results are illustrated in accuracy profiles in Figure 9. 
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Table 4. Summary of the results of the interlaboratory study per analyte level 

Collaborator Level 

Reference method  
(log cfu/g) 

Alternative method  
(log cfu/g) 

Duplicate 1 Duplicate 2 Duplicate 1 Duplicate 2 
1 low 2.43 2.53 2.30 2.58 
2 low 4.04 2.20 3.86 2.36 
3 low 3.90 2.64 3.53 2.63 
4 low 3.00 3.54 2.94 3.04 
5 low 2.53 2.59 2.48 2.51 
6 low 3.11 3.18 3.08 3.18 
7 low 3.85 2.87 3.66 2.83 
8 low 3.11 4.41 2.74 3.17 
9 low 3.57 2.52 3.57 2.26 
10 low 4.15 4.00 3.93 3.89 
11 low 2.45 2.64 2.34 2.72 
12 low 2.43 2.53 2.30 2.58 
1 medium 5.78 5.88 5.88 5.80 
2 medium 5.67 5.94 5.86 5.99 
3 medium 6.04 5.80 5.81 5.81 
4 medium 5.73 5.81 5.92 5.83 
5 medium 6.04 5.89 6.11 5.94 
6 medium 5.89 5.88 5.86 5.92 
7 medium 5.76 5.83 5.98 5.79 
8 medium 5.85 5.86 5.90 5.88 
9 medium 5.81 5.87 5.86 5.79 
10 medium 6.00 6.04 6.08 6.00 
11 medium 5.69 5.66 5.59 5.72 
12 medium 5.78 5.88 5.88 5.80 
1 high 6.87 6.93 6.98 6.87 
2 high 6.73 6.73 6.87 6.81 
3 high 7.11 7.08 7.08 7.15 
4 high 6.90 6.71 6.99 6.76 
5 high 7.20 7.00 7.18 7.08 
6 high 6.93 6.98 6.92 6.92 
7 high 6.92 6.68 6.89 6.77 
8 high 6.84 6.92 7.00 6.00 
9 high 9.11 6.67 9.08 6.85 
10 high 7.00 6.99 7.04 6.99 
11 high 6.65 6.74 6.77 6.86 
12 high 6.87 6.93 6.98 6.87 
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Table 5. Statistical analysis of the ILS data according to the ISO spreadsheet 

 
 
 

 
Figure 9. Accuracy profile of Easy Plate AC from the ILS 
 
A review of the accuracy profile and statistical analysis revealed that there was a variability 
higher than expected in the aerobic plate values observed for the low level of contamination 
in the ILS samples. A root cause analysis was carried out to determine possible reasons for 
this. The log difference in the counts obtained in the reference method for the expert lab 
ranged from -0.22 to 0.12 and was -0.06 and 0.12 for the low level samples respectively.  
The same batches of media were used for all participants in the study and the time and 
temperature used for the incubation of the plates was correct.   
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It was noted that the reproducibility of the low-level samples was significantly higher than at 
the other levels being 0.611 for the reference method and 0.499 for the Easy Plate AC, 
compared to <0.1 recorded for both the medium and high count respectively.   
Heat treated samples were used during the study due to the high level of background seen in 
the batch of smoked salmon used for the study. The higher variability in bacterial load could 
be explained by the difference in kill of the natural flora in the sample that would impact on 
the level of organisms able to grow at 30°C during the analysis.  
In conclusion, the results in the interlaboratory study falls within the acceptability limits, and 
hence the alternative method show satisfactory performance. 
 

CONCLUSION 

According to the comparison and the collaborative study no statistical differences were found 
between the Easy Plate AC and the reference method for the enumeration of total aerobic 
bacteria in in a broad range of foods, pet food, animal feed and environmental samples. 
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