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This work presents the biospeckle laser technique as a potential tool to analyse the kefir grains activity. 
In the present work, the kefir grains biological activity was measured from quantitative measurements 
by means of their speckle activity. The aim was to show that the biospeckle laser is a potential 
methodology to assess kefir grains viability, monitoring the kefir grains during the beverage production. 
The monitoring of the activity of the kefir is a key factor to guarantee the efficiency of the production of 
beverages, however the routine ways it is done compromise its use in the online production. The kefir 
grains were illuminated by a laser HeNe 17 mW 632 nm and analysed by the numerical biospeckle laser 
method. The results presented the statistical separation of the kefir in distinct levels of activity as 
expected. This can be an innovative technique to be used in the beverage industries for kefir grains 
inoculum control. 
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INTRODUCTION 
 
Kefir is a culture employed to produce beverages, for 
example, the traditional Russian beverage also named 
"kefir" which is produced from milk, and has low alcohol 
content (Güzel-Seydim et al., 2005; Irigoyen et al., 2005; 
Magalhães et al., 2010; Puerari et al., 2012). The kefir is 
a mixed culture of various yeast species of the genus 
Kluyveromyces, Candida, Saccharomyces and it has 
lactic acid from bacteria of the genus Lactobacillus, and 
they are combined in a matrix of proteins and 

polysaccharide 'kefiran', which are formed during cell 
growth under aerobic conditions (Güzel-Seydim et al., 
2005). The grains of kefir are irregularly shaped, with 
yellowish-white colour, and hard granules which 
resemble miniature cauliflower blossoms (Magalhães et 
al., 2011; Hamet et al., 2013). 

In Brazil, the grains of kefir are used in private 
household for fermentation of milk (Magalhães et al., 
2011), and they are added to different types of milk, such 
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however, to distinguish between viable and non-viable 
tissue by quantitative method. Amaral et al. (2013) also 
used the technique of laser bioespckle to quantify 
biological activity in pork meat. They describe the laser 
biospeckle technique combined with analysis of inertia 
moment to show an efficient tool for monitoring and 
quantifying biological activity of meat during aging 
process, which demonstrates the technique potential for 
evaluating and predicting beef quality. 

The next steps to be followed are related to the 
research of fermentative process, by adapting kefir grains 
for new experiments in substrates new, and to extend the 
metabolic activity of the kefir grains during the 
fermentative process. The use of different wavelengths 
for illumination and alternative algorithms for the 
processing of the data is also to be considered. These 
experiments are an indication that the biospeckle 
technique can be used as a methodology to evaluate the 
kefir grains during the beverages production. The 
proposed technique is simple, relatively cheap and fast, 
easy to implement, and requires only a laser and 
standard digital imaging processing hardware 
components. The application of biospeckle methods for 
the kefir viability detection was the main objective of this 
work, but the optical technique could also be applied to 
characterise the kefir grains in other types of processes. 
 
 
Conclusions 
 
Laser biospeckle technique show an efficient tool for 
monitoring and quantifying biological activity of kefir 
grains, showing the viability time of these grains after a 
fermentation process, which demonstrates the technique 
potential for evaluating and monitoring of kefir grains in 
production of fruits beverages and fermented/distilled 
beverages, in addition to beer production. 
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