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Figure 3: Scanning electron microscopy of kefir grains at three temperatures (a) 298 K, (b) 303 K and (c) 308 
K. 
 
The lower number of Lactobacillus in the products fermented at 298 K can be explained by inhibition 
properties. Yeasts, when incubated at suitable temperatures, produce high levels of gas and alcohol, which 
inhibit the growth of lactic acid bacteria (Grosek and Zajsek, 2010). Furthermore, Lactobacillus has optimum 
temperature at 35-37 oC, which can explain its prevalence at highest temperatures (303 and 308 K).  
Kefiran is the main polysaccharide of the kefir grains and has been used as a food gum in the food industry, in 
the development of food packages and in fortified products, due to its health effects (Guzel- Seydim et al., 
2011). It was observed that the grains fermented at a temperature of 298 K (Figure 3a) presented a higher 
concentration of kefiran, suggesting that the increase in the kefir grain biomass positively affect the kefiran 
production.  

4. Conclusion 

Temperatures of 298 K should be used for fermentation of milk with kefir grains, resulting in a higher 
production of biomass and more diversity of microorganisms. Furthermore, fermentations at this temperature 
may improve the production of kefiran, an important ingredient for the food industry. Gompertz equation could 
be used to represent the increase in kefir grain biomass as a function of time and temperature of fermentation 
for the conditions analyzed in the present study. It can be concluded that mathematical models can be applied 
as a tool in the development of processes and the most suitable temperature for fermentation of kefir grains in 
milk is 298 K. 
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