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Comparison of microbial population of household

and commercial kefirs in Ankara, Turkey

Abstract: Kefir is a fermented milk
product produced by a complex symbiotic
metabolic activity of lactic acid bacteria,
acetic acid bacteria and yeast species in
kefir grains. Although it was discovered by
Caucasian people centuries ago, kefir is still
manufactured and consumed by many nations
because of its health benefits. Kefir has an
acidic and mildly alcoholic, unique flavor due
to the multiple actions of bacteria and yeasts.
The population composition differs primarily
from their source or country of origin. It’s also
affected from the ratio of kefir grains to milk,
the ratio of species to each other, method of
cultivation of the grains, incubation time and
temperature, sanitation during separation of
kefir grains, washing of grains, cold storage
and the properties of substrates. The aim
of this study was to compare the microbial
population of household and commercial
kefirs in Ankara, Turkey. The samples were
analyzed for lactic acid bacteria, lactoccocci,
yeast, enterococci, Enterobacteriaceae and
coliform bacteria. Commercial kefir samples
contained higher amounts of lactococci than
lactic acid bacteria and yeast compared to
household kefir samples. Besides, in one of the
commercial kefir sample enterococci counts
were observed and one of the household kefir
samples contained coliform bacteria.
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Ankara ilinde tiiketilen ticari
ve ev yapumi Kkefirlerin mikrobiyal
popiilasyonlarinin kiyaslanmasi

Oz: Kefir tanelerinde bulunan laktik asit
bakterilerinin, asetik asit bakterilerinin ve
mayalarin kompleks simbiyotik metabolic
aktiviteleri sonucu olusan fermente bir
siit uriinii olan kefir, Kafkaslar’da asirlar
oncesinde kesfedilmis olmasina ragmen,
sagliga olan katkilarindan 6tiirii glinlimiizde de
hala pek cok ulus tarafindan tiiketilmektedir.
Kefirin kendine 6zgii asidik ve hafif alkolik
lezzeti bakteri ve mayalardan ileri gelen bir
takim  reaksiyonlardan  sekillenmektedir.
Bu popiilasyonun kompozisyonu kefirin
kaynagina ya da geldigi iilke kokenine gore
degismektedir. Ayrica kefir tanelerinin siite
orani,  mikroorganizmalarin  birbirlerine
oranlari, kefir tanelerinin  yetistirilme
metodu, inkiibasyon periyodu ve sicakligi,
kefir tanelerinin  kii¢iiltiilmesi  esnasinda
hijyen kurallarma uyulup uyulmadigi,
tanelerin yikanmasi, soguk muhafaza gibi
pek c¢ok etken de mikrobiyal popiilasyonu
etkileyebilmektedir. Bu ¢alismada, Ankara’da
tiketilen ticari ve ev yapim kefirlerin
mikrobiyal  popiilasyonlarimi1  kiyaslamak
amaclanmistir. Ornekler laktik asit bakterileri,
laktokok, maya, enterokok, Enterobacteriaceae
ve koliform bakteriler bakimindan analiz

* Res. Asst., Ankara University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Ankara, Turkey

** Res. Asst., Kirikkale University, Faculty of Veterinary Medicine, Department of Food Hygiene and Technology, Kirikkale,

Turkey
52

www.veteriner.org.tr/tr/dergi



Vet Hekim Der Derg 88(1): 52-58,2017

edilmistir. Laktik asit bakterileri ve mayalara
oranla, ticari kefirlerin ev yapimi kefirlere gore
daha fazla laktokok icerdigi tespit edilmistir.
Ayrica ticari kefir Orneklerinden birinde
enterokok, bir ev yapimi kefir 6rneginde ise
koliform bakteri varlig1 belirlenmistir.

Anahtar sozciikler: Ev yapimi, kefir,

mikrobiyal popiilasyon, ticari
Introduction

Kefir is a viscous, acidic, and mildly
alcoholic milk beverage produced by the
fermentation of milk using kefir grains as a
starter culture (12).

The Caucasian people discovered this
unique mildly alcoholic beverage while they
were carrying the fresh milk in leather bags or
oak vats. Although it was discovered centuries
ago, kefir is still manufactured and consumed
by many nations because of its health benefits.
Kefir has been assigned a variety of health
claims in addition to its nutritional value.
Many studies regarding kefir’s biological
activities have established that kefir possess
the anti-inflammatory, immune-modulating,
antimicrobial, anti-tumoral effects and it has
the potential to become a type of functional
food (5, 10, 13, 19, 21, 22).

The distinct microorganism  groups
identified in this beverage performed three
different kinds of fermentations; lactic,
alcoholic and acetic fermentations. The
increase in lactic acid bacteria population
causes an increase in the lactic acid
concentration in the beverage, whereas the
increase in yeast population favored the ethanol
formation. Alcohol fermentation is the result
of the addition of yeasts in the form of kefir
grains. Because of the multiple fermentation
process, the resulting product possesses flavor
that is characterized by a balance of lactic
acid, diacetyl, acetaldehyde, acetoin, ethanol
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and CO,. Moreover during the fermentation,
vitamin B , vitamin B ,, calcium, amino acids,
folic acid and vitamin K increase in the kefir
(8,10, 15, 16).

Kefir is an excellent example of the co-
occurrence of yeasts and bacteria. The lactic
acid bacteria, lactococci, yeast and acetic acid
bacteria contents of kefir grains differ due to
variety of effects (1, 16, 24). Different reports
indicate that microbial content of kefir grains
include lactic acid bacteria, lactococci, yeast
and acetic acid bacteria and product quality
strongly depend on the origin of the grains
(7, 9). Thereof, the objective of this study
was to compare the microbial population of
household and commercial kefirs in Ankara,
Turkey.

Material and Methods

Samples: Three commercial kefir samples
from different retail markets and three
household kefir samples were collected
in Ankara province (Turkey) from local
householders. The commercial kefir samples
were transported to the laboratory under
refrigerated conditions and analyzed on the
same day. On the other hand, the household
kefir grains were transported to the laboratory
in sterile water, immediately prepared for
fermentation in hygienic conditions and
incubated at room temperature for 24 hours in
sterile milk.

Manufacturing of household kefir samples:
Kefir grains (2%) were added to sterile milk
and incubated for 24 h at 25 °C. After the
incubation period, pH of the kefir samples
were measured at the time of sampling using
a pH meter (Hanna Instruments, HI-2221 pH
Bench Meter, Romania).

Microbiological analysis: 10 ml of the kefir
samples were homogenized with 90 ml of a
sterile 0.1% peptone water solution using a
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stomacher (Aes Easy Mix, Combourg, France)
for 2 min. Serial dilutions were made with
sterile peptone water and plated in duplicates
on specific media. Lactic acid bacteria counts
were performed on de Man, Rogosa and Sharpe
(MRS, Merck, 110660) medium at 30°C under
anaerobic conditions for 48 h (7). Lactococci
counts were carried out on M17 medium
(Oxo0id CMO0785) with 50 ml of sterile lactose
solution (10% w/v) in pH 6.9 at 30°C for 48
h (7). Dilutions were also plated on Slanetz-
Bartley (SB, Oxoid CM377), Violet Red Bile
Glucose (VRBG, Oxoid CM485) and Violet
Red Bile Lactose (VRBL, CM0968) agars for
enterococci, Enterobacteriaceae, and coliform
bacteria, respectively. These were incubated
aerobically at 37°C for 24-48 h. Yeasts were
enumerated in Sabouraud Dextrose Agar
(SDA, Oxoid CM0041) supplemented with
chloramphenicol (0.05 mg/mL) after the
incubation period at 25°C for 5 days (2).

Results

According to the results, bacterial counts
of the kefir samples and household kefir
samples generally contained similar amount
of lactic acid bacteria, lactococci and yeast,
while commercial kefir samples contained

Arastirma Makalesi /

higher amounts of lactococci than lactic acid
bacteria and yeast.

In one of the commercial kefir samples
enterococci counts were observed as 2.3 log
cfu/mL while no enterococci counts were
determined from any other kefir samples.

Yeast counts were variable among the
kefir samples as the minimum counts of yeast
from commercial kefir samples was observed
as 2.0 log cfu/mL. On the other hand, one of
the household samples contained 7.0 log cfu/
mL as the maximum yeast count. However,
household kefir samples contained much more

yeast content than the commercial samples
(Table 1).

On the other hand, one of the household
kefir samples contained coliform bacteria with
the count of 3.3 log cfu/mL.

After 24 h incubation, pH of the kefir
samples were measured as 5.35, 5.80, 5.55
in household kefir samples (kefir 4, 5, 6),
respectively.

Table 1: Bacterial counts of the commercial and household kefir samples (cfu/g)

Tablo 1: Ticari ve ev yapimi kefir orneklerinin bakteri sayimlart (kob/mL)

Commercial Household
Kefir1 Kefir2 Kefir3 Kefir4 Kefir § Kefir 6
Lactococci 92log 8llog 79log 7.2log 5.3 log 6.0 log
Lactic acid bacteria 5.0log 7.2log 4.3 log 7.3 log 5.6 log 6.3 log
Yeast 5.0log 20log 2.0log 6.9 log 5.6 log 7.0 log
Enterococci 23 log * * * * *
Coliform * * * 3.3 log * *
Enterobacteriaceae 2.6 log * * 3.6 log * *
*:<1.3 log
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Discussion and Conclusion

Kefir is produced by a diverse spectrum
of microbial species. The composition of
microbial population differs primarily from
their source or country of origin (17, 26). It is
also affected from the ratio of kefir grains to
milk, the ratio of species to each other, method
of cultivation of the grains, incubation time
and temperature, sanitation during separation
of kefir grains, washing of grains, cold storage
and the properties of substrates. On the other
hand, different types of milk as the substrate
affect the microbiota depending on their
carbohydrate, fat and protein content (3, 9, 16,
24, 25).

Lactic acid bacteria are presented as the
largest portion (65-80 %) of the microbial
population, while lactococci, yeasts and
sometimes acetic acid bacteria constituting
the remaining portion of the microorganisms
in the kefir grains (24, 25). According to the
microbial counts of the Turkish household
kefir samples in this study, it was observed
that they contained similar amounts of lactic
acid bacteria, lactococci and yeast; while
commercial kefir samples contained higher
amounts of lactococci than lactic acid bacteria
and yeast. Our study’s results are similar with
Kok-Tas et al. (11) in terms of the Lactococcus
spp. and yeast contents of the kefir grains from
Antalya, Turkey.

Awidevariety of Lactobacillus specieshave
been isolated from both kefir beverages and
grains, including L. kefiri, L. kefiranofaciens,
L. kefirgranum and L. parakefiri which
constitute dominant populations (7, 12,
18, 20). However, some studies show that
Lactococcus lactis were identified as dominant
in the fermented product by both culturing
and culture-independent techniques (4, 6,
20). Similarly, in our study we found that
commercial Turkish kefir samples contained
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lactococci as dominant species. L. lactis subsp.
lactis and L. lactis subsp. cremoris, which are
thought to be closely associated with kefir and
responsible for acidification, are commonly
reported in kefirs (15). Similar to our results,
in a study that was conducted in Bursa, Turkey,
Cetinkaya et al. (3) determined lactobacilli,
lactococci, enterococci, Enterobacteriaceae
and yeast counts as 3.6x10’cfu/ml, 1.8x10%cfu/
ml, 4.8x10*cfu/ml, 7.3x10%cfu/ml, and 7.7x10*
cfu/ml, respectively. Also, it was reported that
22% (11/50) and 16% (8/50) of the samples
were contaminated with Escherichia coli and
Staphylococcus aureus, respectively.

Yeast is important in kefir fermentation
because of the production of ethanol and
carbon dioxide. Kefir usually contains lactose
fermenting yeast such as Kluyveromyces lactis,
K. marxianus, Torula kefir, also non-lactose-
fermenting yeasts such as Candida kefir and
Saccharomyces cerevisae were dominantly
isolated (10, 15, 20). Besides these yeasts,
K. marxianus, Torulaspora delbrueckii,
Saccharomyces unisporus, Pichia fermentans,
Kazachastania aerobia, Lachancea meyersii,
Yarrowia  lipolytica and  Kazachstania
unispora were also detected in various kefir
studies from different countries (14, 15, 20,
23). In our study, we also found variable yeast
counts in the kefir samples and household
kefir samples contained much more contents
of yeast than the commercial samples.

The origin of the kefir grains plays a
significant role of constituting the microbial
flora. Many studies from different countries
have focused on identifying the content of
kefirs grains. Simova et al. (20) detected that
the kefir from Bulgaria contain L. subsp. lactis,
Streptococcus  thermophilus,
delbrueckii subsp. bulgaricus, L. helveticus,
L. casei subsp. pseudoplantarum and L.
brevis. In the study, identified yeasts (10—17

Lactobacillus
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%) were Kluyveromyces marxianus var. lactis,
S. cerevisiae, Candida inconspicua and C.
maris. In Irish kefir, Rea et al. (18) determined
the counts of lactococci, leuconostocs, lactic
acid bacteria, acetic acid bacteria and yeasts
at the end of the fermentation as 10°, 108, 5 x
109, 10° and 10° cfu/ml respectively. In another
study, Motaghi et al. (17) determined that L.
brevis, L. kefiri, Leuconostoc mesenteroides,
and Acetobacter aceti were predominant
species in Iranian kefir. Among the yeasts, S.
cerevisiae, S. fragilis, S. lactis and Candida
kefir were isolated. C. kefir and S. cerevisiae
were the most commonly isolated species
when compared to the rest of the microflora.

As a conclusion, the results of this study
show that commercial kefir samples contain
higher amounts of lactococci than lactic acid
bacteria and yeast compared to household
kefir samples. The microbial content of kefir
is primarily dependent on its source which
can differ from region to region. Therefore,
it 1s very important to make species-based
identification of the microorganisms in the
kefir to demonstrate the health benefits of
the products. On the other hand, in one of
the commercial kefir samples enterococci
were observed and one of the household kefir
samples was found to be contaminated with
coliform bacteria. This can be considered as a
fecal contamination during production where
the kefir grain had been collected previously.
However, it is hard to say how many passages
have been made after the contamination
occurred. At the same time, it is utmost
important to decide whether to decontaminate
or eliminate such contaminated kefir grains
from production. For this reason, initial
microbial population of kefir grains should be
known and attention is needed to be paid to
hygiene during the preparation of the product.
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