
 
 

 
 

 

Date : 20/08/21 

Rapport rédigé par C. Rentmeister 

Rapport approuvé par C. Nannan 

Viability test of 
products 
containing living 
probiotics 

  



 
 

1 
 

1. Objective 
Determine the bacterial density i.e. how many living bacteria are in a product 

2. Principle 
The product which has to be tested, is diluted because it contains to many bacteria to get a usable 
result. The dilutions will be transferred and spread on a solid nutrient medium in a Petri dish. By 
incubating at 37°C during 24h, every single living bacterium on the medium will develop and form a 
colony that will be visible. The colonies on the plates with 10-200 colonies must be counted. By 
knowing the number of colonies on a plate and the dilution spread on this plate, the result can be 
calculated in CFU/mL (CFU = colony forming unit).  

3. Method 
The method consists of the following steps:  

- Take sample of the product in question 
- Realise a serial ten-fold dilution as showed in Fig.1 

 

Before every transfer of liquid, the solution must be homogenized by shaking mechanically 
- Transfer 100µL of the needed dilutions on a nutrient medium in a Petri dish 
- Spread the liquid on the medium 
- Incubate 24h at 37°C 
- Count the colonies on the plates with 10-200 colonies 

 

 

 

Figure 1: Serial dilution 
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4. Results 
Counting of Petri dishes 
Typical results are illustrated on Fig. 5. The white spots are called colonies and have to be counted as 
shown in Tab.1 

  

(A) Dilution 100x (B) Dilution 1000x 
  
  

(C) Dilution 10 000x (D) Dilution 100 000x 
 

 

Dilution 100× 1 000× 10 000× 100 000× 
Number of 

colonies 
>200 >200 79 8 

 

 

Table 1: enumeration of the colonies from the Petri Dishes of Fig. 5 

Figure 2: Typical results of spreading from dilution 100x (A) to Dilution 100 000x (D) 
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Calculation 
 

The number of living bacteria in the initial product is calculated by the following formula: 

𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝐿𝐿𝑏𝑏 �
𝐶𝐶𝐶𝐶𝐶𝐶
𝑚𝑚𝐿𝐿

� =
𝐿𝐿𝑛𝑛𝑚𝑚𝑏𝑏𝑏𝑏𝑏𝑏 𝑜𝑜𝑜𝑜 𝑏𝑏𝑜𝑜𝑐𝑐𝑜𝑜𝐿𝐿𝐿𝐿𝑏𝑏𝑐𝑐 × 𝑑𝑑𝐿𝐿𝑐𝑐𝑛𝑛𝑏𝑏𝐿𝐿𝑜𝑜𝐿𝐿

0,1𝑚𝑚𝐿𝐿
 

For this example, only the dilution 10 000x is considered as we only select the Petri dishes with a 
number of colonies between 10 and 200 colonies. Hence, the final result of living bacteria, usually 
expressed in logarithmic units is given by: 

 

79 × 10 000
0,1𝑚𝑚𝐿𝐿

= 7 900 000
𝐶𝐶𝐶𝐶𝐶𝐶
𝑚𝑚𝐿𝐿

= 6,89 log (
𝐶𝐶𝐶𝐶𝐶𝐶
𝑚𝑚𝐿𝐿

) 

 

This manipulation is executed during the whole shelf live of a product in order to check the viability 
of its biomass.  
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