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ABSTRACT 
 

In this study, the potential of kefir grains, obtained from three different towns/cities in the Southeast Region of 
Brazil to inhibit the growth of the five pathogenic microorganisms was evaluated. The samples showed the growth 
inhibition from 42.80-69.15 for Staphylococcus aureus ATCC 6538, 30.73-59.89 for Escherichia coli ATCC 11229, 
44.99-73.05 for Salmonela typhi ATCC 6539, 41.45-54.18 for Listeria monocytogenes ATCC 15313 and 70.38-
86.80 for Bacillus cereus RIBO 1222-173-S4. These results indicated that the kefir grains evaluated had 
antagonistic activity toward the different pathogens tested. The ability to inhibit, although differently depending on 
the regional microbiota, indicated a potential for their use as a functional food. 
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INTRODUCTION 
 
Kefir is a type of fermented milk and it is 
estimated to have originated before 2000 B.C. in 
the Caucasus Mountains in Russia. Its main 
characteristic is the presence of a diversified 
microbiota composed of lactobacillus, lactococcus, 
acetic acid bacteria and yeasts, besides other 
microorganisms, adhered to a matrix comprising 
polysaccharides, proteins and fats, which form the 
so-called kefir grains (Zhou 2009; Glibowski 
2012). The presence of yeasts gives a particular 
character to the product due to the aroma, 
production of B complex vitamins and the activity 
of the product, even under refrigeration, with the 
production of ethanol and CO2 (Gorski 1994; 
Powell 2006). The product has been used for many 
years in Russia for the treatment of various types 
of illnesses. The functional properties attributed to 
kefir include retardation of cancerous tumors, 

(Murofushi et al. 1983; Hosono et al. 1990; Hong 
et al. 2009), activation of the immunological 
system (Osada et al. 1994; Vinderola et al. 2005), 
possibility of consumption in cases of lacto-
intolerance, combating of intestinal infections, and 
antagonistic activity toward pathogenic 
microorganisms (Hong et al. 2009), among others 
(Zubillaga 2001). Due to its microbiotic 
constituent, several different substances, which 
inhibit the growth of pathogenic microorganisms 
are produced, which are frequently associated with 
the illnesses of dietary origin (Magalhães et al. 
2010; Tas et al. 2012). These inhibitory substances 
include hydrogen peroxide and bacteriocins 
(Helander et al. 1997). 
Hydrogen peroxide is a metabolite produced by 
several species of lactic acid bacteria (LAB) and it 
contributes to the antagonistic effect on pathogenic 
microorganisms, and thus, aids in the preservation 
of food (Helander et al. 1997). The bactericidal 
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activity of is attributed hydrogen peroxide to its 
highly oxidant effect through the peroxidation of 
lipid membranes and the destruction of the basic 
molecular structure of the cellular proteins (Dahl 
et al. 1989).    
Bacteriocins are protein compounds, which have 
lethal activity toward other bacteria. Normally, 
cellular bacteria, which produce bacteriocins are 
immune to their antagonistic action, giving the 
secretor bacteria a competitive advantage over 
other bacterial species in the same ecological 
environment (Naidu et al. 1999). Lactobacilli, 
widely present in kefir, can act in the degradation 
of proteins producing peptides with bactericidal 
action, which may constitute an important 
mechanism in the antagonistic activity toward 
pathogenic microorganisms (Yuksekgag et al. 
2004). 
The aim of this study was to evaluate the 
antagonistic effect of kefir originating from three 
towns/cities in the Southeast Region of Brazil on 
the following pathogenic microorganisms: 
Staphylococcus aureus ATCC 6538, Escherichia 
coli ATCC11229, Salmonella typhi ATCC 6539, 
Listeria monocytogenes ATCC 15313 and Bacillus 
cereus RIBO 1222-173-S4 and to check whether 
the origin of the kefir grains affected the 
antagonistic activity toward the pathogens 
evaluated.   
 
 
MATERIALS AND METHODS 
 
Origin and Activation of Kefir Samples 
The kefir grains evaluated were obtained from 
three municipalities in the Southeast Region of 
Brazil: Viçosa/MG (K1), Caratinga/MG (K2) and 
São Paulo/SP (K3), and all were of artisanal 
origin.  The methodology applied in this study was 
determined based on the experimental results 
obtained by Santos, (2008). For the activation, the 
kefir grains (5%, w/v) were added to whole 
pasteurized milk at an ambient temperature of 20-
25°C until coagulation (fermentation). The grains 
were then removed with the aid of a sieve, washed 
with distilled water and fermented again in a new 
substrate (whole pasteurized milk). The grains 
were activated through three consecutive 
fermentations and during the last activation, the 
fermented product was separated from the grains 
and matured under refrigeration at 8°C for 24 h. 
 
 

Activation of Pathogens  
The pathogens, S. aureus E. coli, S. typhi, L. 
monocytogenes and B. cereus were activated in 
Brain Heart Infusion (BHI) broth (Difco, Detroit, 
USA) at 37°C for 24 h three times consecutively.  
Each active pathogen was diluted (10%, v/v) in 
phosphate buffer solution immediately before the 
test.  
 
Evaluation of pH 
The pH of the media used in the tests was 
determined immediately before the inoculation of 
the pathogens using a Digimed pH meter, model 
DMPH-2.   
 
Antagonism of Kefir 
In order to test the capacity of the kefir samples to 
inhibit the growth of the pathogenic 
microorganisms, the drink was sterilized by 
filtration method (Santos 2008). The kefir 
prepared with each of the samples K1, K2 and K3 
was heated in a bain-marie at 50°C for 30 min. 
The separated whey was filtered through cotton 
gauze twice and then centrifuged (CENTRÍFUGA 
FANEM® EXCELSA BABY 206-R) at 4,000 x g, 
15 min. The supernatant was subjected to cold 
sterilization using a Millipore membrane (cellulose 
ester, 0.22 µm pore size, 25 mm diameter). A 
volume of 2.5 mL of each whey sample was added 
to 2.5 mL of BHI (DIFCO) in transparent glass 
test tubes and inoculated with 0.05 mL of the 
diluted solution of each pathogen, separately and 
in duplicate (Table 1). The pH of the control tube 
was adjusted with a dilute hydrochloric acid (HCl) 
solution (1%, v/v). The growth of the pathogenic 
microorganisms in the medium containing the 
sterile filtrate of each kefir sample was evaluated 
by spectrophotometry (Spectronic 20 D+ 
spectrophotometer) measuring the absorbance at 
600 nm, and compared with that of the control 
after incubation at 37°C after 0 and 8 h. 
 
Statistical Analysis  
The test for the inhibition of the samples obtained 
from different kefir grains (K1, K2 and K3) in 
relation to the control was carried out with three 
repetitions, observing the absorbance readings at 
600 nm by spectrophotometry. The averages of the 
results for each kefir sample in relation to each 
pathogen were compared statistically using the 
Newman-Keuls test at the 5% significance level 
(Girard et al. 2009). 
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Table 1 - Methodology for the evaluation of the antagonistic activity of kefir from different origins against 
pathogenic microorganisms. 

Medium Description 
Control BHI broth (2.5 mL) added to distilled water (2.5 mL) 
K1 BHI broth (2.5 mL) added to whey of K1 (2.5 mL) 
K2 BHI broth (2.5 mL) added to whey of K2 (2.5 mL) 
K3 BHI broth (2.5 mL) added to whey of K 3 (2.5 mL) 

 
 
 

RESULTS AND DISCUSSION  
 
The pH values of the media with the K1, K2 and 
K3 samples were 6.05, 6.04 and 6.05, respectively. 
In order to eliminate the possibility of interference 

in the results due to this factor, the control medium 
was adjusted to pH 6.05. 
Table 2 shows the percentage inhibition of each 
pathogen obtained for the samples K1, K2 and K3. 

 
Table 2 - Percentage inhibition of the pathogens by kefir samples from different origins. 
Pathogens K1 K2 K3 Mean ± s 

Listeria monocytogenes (ATCC 15313) 41.45 a 48.61 a 54.18 a 48.08 ± 6.38 

Escherichia coli (ATCC 11229) 59.89 a 59.87 a 30.73 a 50.16 ±  16.38 

Staphylococcus aureus (ATCC 6538) 63.50 a, b 69.15 a 42.80 b 59.08 ± 13.87 

Salmonela typhi (ATCC 6539) 65.35 a 73.05 a 44.99 a 61.13 ± 14.50 

Bacillus cereus (RIBO 1222-173-S4) 72.88 a 86.80 b 70.38 a 76.69 ±  9.84 

results in (%) of inhibition related to the average of three repetitions, the averages for the samples K1, K2 and K3 followed by at 
least one letter the same did not differ when compared for each pathogen, at the 5% significance level in the Newman-Keuls test. 
 
 
All kefir samples showed an average reduction of 
at least 30% in the growth of the pathogens 
compared with the control. The maximum 
inhibitions occurred with sample K2 for the 
growth of B. cereus RIBO 1222-173-S4 (86.8 %) 
and S. typhi ATCC 6539 (73.05 %) and sample K1 
for B. cereus RIBO 1222-173-S4 (72.88 %). The 
pathogen, which presented the maximum 
inhibition was B. cereus RIBO 1222-173-S4 with 
an average reduction for the three kefir samples of 
76.69 % in relation to the control. The inhibition 
of S. aureus ATCC 6538 for the three samples 
varied from 42.80 to 69.15. For the growth of E. 
coli ATCC 11229 the range of inhibition was 
30.73 to 59.89, and this pathogen showed the 
highest difference in the inhibition on comparing 
the three kefir samples. The inhibition for S. typhi  
ATCC 6539 was in the range of 44.99 to 73.05, 
which for L. monocytogenes ATCC 15313 was 
41.45 to 54.18 and for B. cereus RIBO 1222-173-
S4 was 70.38  to 86.80.    
According to the comparative analysis of the 
averages using the Newman-Keuls test at the 5% 
significance level, the kefir samples showed 

variations in the inhibition of S. aureus  ATCC 
6538, with samples K1 and K2 being more 
efficient than K3, and B. Cereus RIBO 1222-173-
S4, with K2 showing higher inhibition than K1 
and K3. These differences could be attributed to 
the different origins of the grains, with diversified 
microbiota and the possible presence of a variety 
of inhibitor agents. These results showed that the 
origin of the grains could influence their 
characteristics (Gorski 1994). 
Several authors have studied the effect of kefir and 
its microbial flora on the inhibition of microbial 
activity in vitro, in relation to a large variety of 
Gram-positive and Gram-negative bacteria as well 
as some fungi.  Several studies have demonstrated 
the antagonistic effect of kefir (Saloff-Coste 1996; 
Garrote et al. 2000; Güven and Goles 2003; Santos 
et al. 2003; Witthuhn et al. 2004), and in the latter 
two, the inhibition was observed in a fermented 
drink matured at 8°C for 24 h, in relation to Gram 
(+) and Gram (-) bacteria without greater 
specifications. Yuksekgag et al. (2004) 
demonstrated that microorganisms isolated from 
the kefir grains inhibited the growth of S. aureus 
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and Pseudomonas. These authors suggested that 
organic acids, hydrogen peroxide and other 
substances were responsible for the inhibition.   
Pathogenic bacteria such as Shigella and 
Salmonella do not grow in the drinks fermented 
with kefir grains (Koroleva 1988). Lactobacillus 
acidophilus isolated from the kefir showed 
inhibitory activity toward various Gram (+) and 
Gram (-) microorganisms (Gilliland and Speck 
1977; Apella et al. 1992; Gupta et al. 1996). Of the 
different microorganisms isolated from kefir, 
Lactococcus and the acetic acid bacteria (AAB) 
were those which presented the maximum 
inhibitory effect on coliforms (Van 2001), and 
they also inhibited the growth of S. aureus, B. 
cereus, Clostridium tyrobutyricum and L. 
monocytogenes. Although the mechanism of 
pathogen inhibition by lactic acid bacteria (LAB) 
is not completely understood, it is known that 
these microorganisms inhibit the adherence, 
multiplication and pathogenic action of invasive 
microorganisms (Saavedra 1995). The antagonistic 
mechanisms of LAB may include the activity of 
organic acids, hydrogen peroxide (Shahani and 
Chandan 1979; Juven et al. 1992), diacetyl, 
bacteriocins and other compounds (Helander et al. 
1997). 
The pH conditions (6.05) used in the control 
treatment suggested that the presence of organic 
acids alone, produced by the metabolism of the 
bacteria present, was not sufficient to explain the 
results. This meant that the observed antagonism 
did not occur as a function of the low pH and, 
thus, other inhibitor substances might be present in 
the fermented drink based on the milk and kefir 
grains, since the thermal treatment employed to 
obtain the kefir filtrate (50°C for 30 min) did not 
inactivate the substances such as the bacteriocins 
and hydrogen peroxide, which were resistant to 
temperatures of up to 63°C for 30 min (Piard and 
Desmazeaud 1991). The results orroborated the 
hypothesis that these chemical compounds present 
in the kefir grains were associated with 
antagonistic mechanisms against the pathogens. 
 
 
CONCLUSIONS 
 
Drinks fermented with kefir grains from different 
origins showed variations in the antagonistic 
activity toward the pathogens evaluated. The 
average percentage of inhibition varied between 
 

48.08 and 76.69 for the microorganisms evaluated, 
and the maximum general inhibition was of 
sample K2 against B. cereus RIBO 1222-173-S4 
(86.80%). The ability to inhibit the kefir, although 
differently depending on the regional microbiota, 
indicated a potential for use as a functional food. 
In vivo studies and characterization of constituent 
microbiota are important for understanding the 
functional potential and can improve the quality of 
life when consumed regularly, especially for the 
children and elderly who are more sensitive to the 
imbalances in intestinal microbiota and subject to 
attacks by the opportunistic pathogens. 
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