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EASYCOUNTER YC KIT VITALITY 

INSTRUCTION 

In many cases, toxic effects of chemical or physical factors do not lead directly to cell death. Such 
factors may cause a number of morphological, intracellular, or metabolic alterations that will result 
in the inability of a cell to divide, yet the cell itself may still be alive. The method for assessing cell 
viability provide information only on alive and dead cells in the whole population, but do not provide 
information about the number of vitality cells. In this aspect, cell vitality defining the physiological 
capabilities of the cell is a very important parameter. Measurement of cell vitality is advisable for 
conducting effective control of the fermentation process at a significant concentration of inhibitory 
substances that are produced during the process. It is very important for controlling the metabolic 
activity of yeast cells in fermentation in the brewing industry, in the production of bioethanol, in the 
bakery industry, etc. The Yeast Vitality Method is based on the determination of the enzyme esterase 
activity by means of the esterase substrate 5-carboxyfluorescein diacetate (CFDA). In parallel with 
this analysis, it is important to determine the total number of cells in the yeast suspension. This can 
be achieved by using the Sofia-Green fluorescent dye, which only stains the dead cells. To determine 
the total number of cells, it is necessary to treat the cells so that the membrane of the living cells 
becomes permeable to Sofia-Green. This is achieved by mixing the cell suspension with a lysis 
reagent for 10 minutes. The combination of these two analyzes results in an effective fermentation 
control and an increase in the yield and quality of the bio product obtained. 

To prepare a sample for analysis are needed: 

 

Ø 25 pcs CELLCHIP 
 

Ø 50 pcs transparent eppendorfs with orange cap  containing lysis solution – 
lyophilized dye SOFIA GREEN 
 
 

Ø 50 pcs transparent eppendorfs with blue cap  containing lyophilized 5-
carboxyfluoresceindiacetate (CFDA) 
 
 
50 pcs transparent eppendorfs with transparent cap  necessary for mixing the 
sample and the citrate buffer.  

Ø 250 pcs automatic pipette tip – up to 100 µL               
Ø 100 pcs automatic pipette tip – up to 1000 µL             
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5 pcs eppendorfs, containing dry components for buffer preparation – citrate-phosphate 
buffer pH 4 (Macilvaine buffer) 

  

Ø 1 tube - volume 15 mL, for citrate-phosphate buffer preparation 

Sample preparation for analysis 

 

Ø 1 pc CELLCHIP 
 
 

Ø 1 pc transparent eppendorf with orange cap   with dry lysis solution and 
lyophilized dye SOFIA GREEN 
 

Ø 1 pc transparent eppendorf with blue cap  containing dry 5-
carboxyfluoresceindiacetate (CFDA) 
 
 

Ø 1pc empty transparent eppendorfs with transparent cap  necessary for mixing 
the sample and the citarate buffer.  
 

Ø 5 pcs automatic pipette tip – up to 100 µL                
Ø 2 pcs automatic pipette tip – up to 1000 µL          
Ø 1 pc automatic pipette up to 100 µL         
Ø 1 pc automatic pipette – volume 1000 µL 
Ø Mini Vortex 
Ø Homogenized yeast suspension 

 
Ø 1 eppendorf, containing dry components for buffer preparation – citrate-phosphate 

buffer pH 4 (Macilvaine buffer) 
 

Ø 8 µl acetone   
Ø 1 empty tube - volume 15 mL, for citrate-phosphate buffer preparation 

 
Ø Thermostatic device  

 

 

Principle of analysis 
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The 5-carboxyfluorescein diacetate (CFDA) esterase substrate is used to determine the vitality of 
yeast. CFDA penetrates the cell membranes of living cells, the diacetate groups are cleaved from 
non-specific esterases and a fluorescent, charged substrate form (carboxyfluorescein) is obtained 
that stains the cells in green and flows out of the cells very slowly. In parallel, in a separate sample 
with yeast cell suspension, the total number of yeast cells was determined using the fluorescent dye 
Sofia Green. To determine the total number of cells, it is necessary for the membrane of living cells 
to become permeable to Sofia Green. This is achieved by mixing the cell suspension with a lysis 
reagent for 10 minutes. Sofia Green penetrates through damaged cell membranes, binds to core 
nucleus, and cells with damaged membranes turn green. 

 

Preparation of the reagent solutions for analysis 

1. Preparation of the CFDA solution 

Add 8 μL acetone to the transparent eppendorf containing the dried CFDA. Stir the mixture on Vortex.   

Caution! 
Do not add more than 8 μL of acetone as the test sensitivity is reduced.  

  
Caution! 
After receiving the kit, the transparent eppendorfs with blue cap  containing 

dried 5-carboxyfluorescein diacetate (CFDA) should be stored frozen at ≤ -20 ° C, 
protected from light. If stored properly, this reagent should remain stable for six months. Before 
opening the eppendorfs, they should be warmed to room temperature. 
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2. Preparation of Buffer Solution 

Add 1mL of distilled water to the eppendorf containing dry citrate buffer (Macilvaine buffer). Stir the 
mixture on Vortex. Pipette the entire obtained solution (1 mL) and transfer it to a 15 mL empty tube. 
Add 9 mL of distilled water to the tube. Store the prepared buffer in a refrigerator at 4˚C. 

 
Caution! 
The shelf life of the prepared buffer solution is 10 days. To avoid clogging buffer salts are in 
dry form and are divided into four separate microcentrifuge tubes. 

Dilution of the yeast sample for analysis 

Diluted yeast sample 1. Yeast sample for determination of total cell count: 

Dilute the initial yeast sample with distilled water in a 15 mL volume tube as described in the yeast 
viability assay, total cell dilution (see Table 1, EASYCOUNTER YC KIT VIABILITY). 

Diluted yeast sample 2. Dilution of yeast vitality test: 

Diluted yeast sample 2.1. Dilute the original yeast sample with distilled water in a 15 mL test 
tube with 10 times less dilution than the diluted yeast sample 1. 

Diluted yeast sample 2.2. To determine the vitality of the yeast, a 10-fold dilution of the diluted 
yeast sample 2.1 is performed. Take 100 μL of diluted yeast sample 2.1, place in a clear transparent 
eppendorf and add 900 μL citrate-phosphate buffer pH 4 (Macilvaine buffer). 
   

Caution! 
To provide a statistically reliable result, the total cell count in the diluted cell suspension 
should be in the range of 1x105 to 1x107 cells / mL: 

- optimum interval of 1 x 105 to 1 x 107 cells / mL 
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Performing the analysis 

Total Cell Count Assay 

1. Take 1 mL of the diluted and well-homogenized yeast sample 1 for determination the total cell 
number and place it in the transparent eppendorf with orange cap  containing dried SOFIA 
GREEN dye and lysis reagent. 

2. Close the transparent eppendorf with orange cap . 

3. Take the transparent eppendorf with orange cap  from the tripod and place the tip in the Mini 
Vortex stirrer hole. Press and hold the tip for 1-2 seconds and then pull it off. Repeat 8-9 times. 

Caution! 
The transparent tube contains a larger amount of analytes and more time is necessary for 
dissolving. Stir until the dry analyte is completely dissolved. 

4. Incubate the microtube for 10 minutes necessary for lysing and staining the cells with the SOFIA 
GREEN dye. 

5. Mix the sample on the Mini Vortex mixer again. Press and hold the tip for 1 to 2 seconds and pull 
back. Repeat 2-3 times 

6. Pipette 8 μL of the sample into CELLCHIP chamber A. 
 
Assay for determination of vital cell count (Vitality) 

1. Add 8 μL of acetone to the dried CFDA in the transparent eppendorfs with blue cap . 

2. Mix the sample on the vortex. 

3. Pipette 100 μL of the diluted yeast sample 2 for vitality determination and place it in the 
transparent eppendorfs with blue cap  containing the dissolved CFDA. 

4. Mix the sample on the mini vortex. 

5. Incubate the sample for 10 minutes at 40˚C. 

Caution! 

The sample should not be incubated for more than 20 minutes as the staining of the cells 
decreases due to leakage of the dye from the cells. 

6. Mix the sample on the vortex again. 

7. Pipette 8 μL of sample into CELLCHIP chamber B. 

8. Place the CELLCHIP in the EASYCOUNTER YC and proceed to the assay. 
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9. Using the software, start the analysis. 

 

Caution! 

It is recommended to place the loaded CELLCHIP in the device and start the analysis within 
20 - 60 seconds. The delayed placement of CELLCHIP in the device and start of the analysis will 
result in inaccurate results due to evaporation of the sample. 

Waste disposal: 

Using the automatic pipette button, remove the tip into a suitable container. Discard the microtubule 
with the rest of the sample and the used CELLCHIP in a suitable container. 

 

Storage of EASYCOUNTER YC KIT VITALITY: 

The 50 with transparent eppendorfs with blue cap  dried 5-carboxyfluorescein diacetate 
(CFDA) should be stored frozen at ≤ -20˚C, protected from light. The remaining components of 
EASYCOUNTER YC KIT must be stored at -10˚C to +40˚C, protected from direct sunlight. 
 

For more information and video instructions to work with EASYCOUNTER YC KIT, visit 
www.autocellcount.com  or 	www.youtube.com/easycounter. 	

Shelf life: see the label on the box 

Manufactured by Milkotronic Ltd	


