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Summary

In this study, the effect of potassium sorbate at 0.01%, 0.05% and 0.1% on the some microbiological (total aerobic
mesophilic bacteria-TAMB, coliform bacteria, Lactobacillus-Leuconostoc-Pediococcus, Stapylococcus-Micrococcus, enterococcus
and yeast-mold) and chemical (pH, acidity) properties of cokelek stored at 4+1°C or 22+1°C was investigated. It was seen that
adding potassium sorbate at 0.01%, 0.05% and 0.1% to cokelek did not have an effect on numbers of TAMB, coliform
bacteria, lactobacillus- leuconostoc- pediococcus, staphylococcus-micrococcus in cokelek stored at both 4+1°C and 22+1°C
(P>0.05). However, adding potassium sorbate at 0.05% and 0.1% to cokelek had an effect on numbers of enterococci and
yeast-mold in cokelek stored at 4+1°C (P<0.05). It was also not observed significant difference in pH and acidity levels between
control group and treatment groups containing potassium sorbate during storage period (P>0.05).
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Potasyum Sorbatin Farkli Sicakliklarda Muhafaza Edilen Cokelegin
Bazi1 Mikrobiyolojik Ozellikleri Uzerine Etkisi

Ozet

Bu calismada, %0.01, 0.05 ve %0.1 oraninda potasyum sorbatin 4+1°C ve 22+1°C’de muhafaza edilen ¢dkelegin bazi
mikrobiyolojik (toplam aerobic mezofil bakteri, koliform bakteri, Lactobacillus-Leuconostoc-Pediococcus, Stapylococcus-
Micrococcus, enterococcus ve maya-kuf) parametreleri ile pH ve toplam asidite (laktik asit cinsinden) Uzerine etkileri arastirildi.
Hem 4+1°C’de hem de 22+1°C’de muhafaza edilen ¢okelek érneklerine %0.01, 0.05 ve %0.1 oraninda potasyum sorbat
ilavesinin toplam aerobik mezofil bakteri, koliform bakteri, Lactobacillus-Leuconostoc-Pediococcus, Stapylococcus-Micrococcus
sayilari Uzerine herhangi bir etkisinin olmadig: gérildi (P>0.05). Bununla birlikte, 4+1°C’de muhafaza edilen ¢ékelek
orneklerinde %0.05 ve %0.1 oraninda potasyum sorbat ilavesinin enterococcus ve maya-Kif sayilari tizerine etkili oldugu
bulundu (P<0.05). Cékelek érneklerinin muhafaza sireleri boyunca, kontrol grubu ve potasyum sorbat ihtiva eden gruplar
arasinda pH ve asidite bakimindan bir fark gértlmedi (P>0.05).

Anahtar sézciikler: Cékelek, Mikrobiyolojik kalite, Muhafaza sicakligi, Potasyum sorbat

INTRODUCTION

Cokelek is a popular traditional dairy product in
Turkey. Cokelek is produced by diluting yoghurt at 1:1
ratios with potable water and churned for separation of
milk fat, and then fat is removed. The remaining portion
is boiled until precipitation. The arising precipitate is
placed into cloth bags and hanged for overnight for

removal of excess fluid. Then, it is kept under pressure
for a short time (ca. 1 h) to reduce water content. It is
then removed into a large pot and kneaded by hand
adding salt at 1 or 2% (w/w). The average values of the
chemical parameters of cokelek are 3.8 for pH, 1.25% for
acidity (lactic acid), 0.95 for water activity, 1.38% for fat,
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21.43% for dry substance, and 17.91% for protein *.
Cokelek is sold without packing under refrigerated or
ambient temperature in markets or bazaar. The major
problem regarding cokelek is that the shelf life of the
product is very short due to traditional production
method is used, and the main cause of spoilage is the
growth of yeast and molds 2.

Various preservatives have been used against spoilage
of dairy products, especially against mold growth. The
most frequently used preservative for this purpose is
the sorbic acid and its salts **. Antimicrobial effects of
sorbates may vary depending on multiple factors in
foods including pH, water activity (aw), initial microbial
flora and other additives used °. Potassium sorbate is
permitted to be used in dairy products up to 1000
mg/kg concentration according to Turkish Food Codex ’.
There are some studies investigating the effects of
potassium sorbate in some dairy products which is
popular in Turkey including white cheese, kashar cheese
and yoghurt *°. At present, no published study was
found on use of sorbates for preservation of cokelek.
There is also no standard for cokelek in Turkey.

The aim of this study was to investigate (i) the
minimum concentration of potassium sorbate that is
needed to limit the growth of yeast and mold in cokelek
(ii) the effect of potassium sorbate on microbiological
quality, pH and acidity levels of cokelek stored at 4+1 or
22+1°C.

MATERIAL and METHODS

Preparation of Cokelek

Experimental cokelek samples were produced from
yoghurt at our laboratory. Briefly, yoghurt was diluted
1/1 ratio with tap water and heated to 90°C. After it was
cooled to room temperature, it was transferred to cloth
bags and hanged for overnight for removal of excess
fluid. Then, it was kept under pressure for a short time
(ca. 1 h) to reduce water content. The resulting curd was
called as crude cokelek.

Adding Potassium Sorbate

Crude cokelek was divided into 4 equal portions for
treatment groups. Treatment groups were called as
group A with 2% salt (control), group B with 2% salt + 10
mg/kg potassium sorbate, group C with 2% salt + 100
mg/kg potassium sorbate, and group D with 2% salt +
1000 mg/kg potassium sorbate. A 100 g portion of
cokelek samples in each group were placed into
styrofoam plates and wrapped with saran film. The
resulting packages in each group were further divided

into two groups, and then, they were stored at 4+1°C or
22+1°C.

Microbiological Analyses

The samples were taken from crude cokelek, and on
days 0, 5, 15, 25, 35, 45, 55, 65 and 75 during storage
period of cokelek for microbiological and chemical
analyses. A 10 g sample from each package was
aseptically transferred to sterile stomacher bag and 90 ml
% Ringer solution was added before homogenizing for 2
min using a stomacher (BagMixer® 400, Interscience).
Serial dilutions were prepared from the 10* dilution.
Bacterial populations were enumerated using Plate Count
Agar (Oxoid) for total aerobic mesophilic bacteria after
incubation at 30£1°C for 72 h, Violet Red Bile Agar (Oxoid)
for coliforms after incubation at 30£1°C for 24 h, Ragosa
Acetate Agar for Lactobacillus- Leuconostoc- Pediococcus
after incubation at 30+£1°C for 5 days, Thallous Acetate
Tetrazolium Glucose Agar (TITA) of Barnes for Enterococcus
spp. after incubation at 45+1°C for 48 h *°, Potato Dextrose
Agar (Oxoid) with pH 3.5 (acidified with 10% tartaric acid)
for yeast and mold after incubation at 21+1°C for 5 days
' Mannitol Salt Agar (Oxoid) for Staphylococcus-
Micrococcus after incubation at 37+1°C for 36-48 h *.

Chemical Analyses

The pH values of samples were recorded by using a pH
meter (pH 2001, Selecta). Titratable acidity as %lactic acid
was determined in accordance using method described
for yoghurt by Turkish Standards Institute (TS 1330) ®.

Statistical Analyses

The study was composed of three independent
replicates. The numbers of bacteria were converted to
logio cfu/g before calculating means and performing
statistical analyses. The data were analyzed by analysis
of variance (ANOVA) for main (fixed) effects (treatment,
storage temperature, and sampling days) and three way
interactions between treatments, storage temperature
and sampling days by using Statistical Analysis System *.
The means were separated by using Fisher’s Least
Significant Differences (LSD) test according to General
Linear Model (GLM) procedures. Statistical significant
level was accepted as 5% (P<0.05).

RESULTS

The data for microbiological analyses of cokelek
stored at 41+1°C or 22+1°C were presented in Table 1
and 2, respectively. The data for pH level and titratable
acidity of cokelek samples during storage at 4+1°C or
22+1°C were showed in Fig. 1, 2, 3 and 4, respectively.
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Table 1. Effects of various potassium sorbate levels on viability of some microorganisms in cokelek during storage at 4+1°C (log10 cfu/g)
Tablo 1. Cesitli potasyum sorbat diizeylerinin 4+1°Cde muhafaza edilen ¢okeleklerde bazt mikroorganizmalarwin yasamu iizerine etkisi (log10 cfu/q)

. . Crude Storage Days
Microorganisms Cokelek Groups
0 5 15 25 35 45 55 65
Total Aerobic 7.89 = 6.98 = 7.94 = 7.98 = 8.05 = = = =
Mesophilic 6.90 7.27 = 6.50 = 6.86 = 714 = 7.49 = 8.91 = = =
Bacteria 772> 6.50 = 6.64 = 6.66 = 7.88 = 8.02 = 8.65* =
7.77 = 6.11 = 6.54 = 6.57 = 7.48 = 7.71 = 7.76 = 8.02°
1.67 = 1.49 = 1.67 = 133= 1.00 = - - -
Coliform 1.00 2.09 = 1.69 = 1.63 = 1.56 = 112 <1.00 = = =
1.00 = 172 = 145 = 1.30 = <100~ <100= <1.00*=

1.00 = 1.51= 133 = 1.20= <1.00 = <1.00 = <1.00 = <1.00*

7.98 = 7.28 > 6.86 = 7.03 = 7.04 = =
6.06 = 7.54 = 6.43 = 6.15 = 6.60 = 6.15 = =
6.89 = 7.18 = 548 = 528 = 6.04 = 591 = 6.85 = =
7.06 = 7.04 = 6.30 = 5.61 = 5.64 = 5.90 = 6.33 = 7.03°
283 = 233 = 202 = 1.92 = 238 = =
210 = 2.03 = 1.59 = 210= 232= 213 =

Lactobacillus-
Leuconostoc- 5.99
Pediococcus

Staphylococcus-

Micrococcus 1.83 3.06 = 1.99 = 1.62 = 1.69 == 2.30= 2.02 = 1.82 = -
266% 202+  165%  164%  201%  149%  168=  110°
185=  151=  202%  203%  132= - - -

terococcus Lss 219 100"  159=  136% 101"  <100* : -

: 177=  100%  162% 170  143=  <100* <100 -
<100 <100% 165%  <100% <100% <100® <100% <100
577=  686=  661=  701% 689 - - -
624  625%  625%=  607=™ 592w 573 - -
Vst e (.2l Sl 579=  597=  568= 539w 520w  496%  481= -

ON@W>» UNW>» UNW@W>» ON®W>» UON®®> UON >

5.38 = 549 = 5.10 = 483> 474 4.64 = 435 = 4.19°

- : Not analyzed due to spoilage of the product, a,b: Means with the different superscripts within the same row are significantly different
(P<0.05), z,y: Means with the different superscripts within the same column are significantly different (P<0.05)

Table 2. Effects of various potassium sorbate levels on viability of some microorganisms in cokelek during storage at 22+1°C (logio cfu/q)

Tablo 2. Cesitli potasyum sorbat diizeylerinin 22+1°Cde muhafaza edilen ¢bkeleklerde bazi mikroorganizmalarin yagsamu iizerine
etkisi (log1o cfu/g)

Crude Storage Days
Microorganisms Cokelek Groups
okele 0 5 15 25
Total Aerobic A 789" 862+ ) )
Mesophilic 6.90 B 727" 8.04= ) )
Bactons ' C 7.72= 8,26 = . .
D 7.77 = 8.66 = 7.67* 8.11*
A 167 = 232= = =
. B 2.09 = 224 = = =
Coliform 1.00 C 1.00 = 2410 ) _
D 1.00 = 240" 1,62 1422
. A 7.98 = 7.52 = = =
tZﬁt&bna(fs"tlgi 5.99 8 6.06™ /.00~ - N
Pediococcus ' C 6.89 6.91 = - 4.94°*
D 7.06 = 6.34 = 5.25%*
A 2.83= 234 = = =
Staphylococcus- 183 B 210 = 201 = - -
Micrococcus : @ 3.06 = 183 = = =
D 2.66 = 240 = 187* 1472
A 1.85 173 = - -
B 219 = 1.62 * - -
Enterococcus 1.85 C 177 = 148 = _ _
D <1.00 ¥ <1.00 > <1.00® <1.00°
A 577 = 746 = = =
B 6.24 = 6.78 = = =
Yeast and Mold 5.07 c 579 = 567 = _ _
D 5.38 = 6.50 = 468* 5.36°

- : Not analyzed due to spoilage of the product, a,b: Means with the different superscripts within the same row are significantly different
(P<0.05), z,y: Means with the different superscripts within the same column are significantly different (P<0.05)
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Fig 4. Effects of various
potassium sorbate levels on
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DISCUSSION

When it was inspected the effects of potassium
sorbate with different concentration on counts of total
aerobic mesophilic bacteria (TAMB) of cokelek samples
within the same storage group (Table 1 and 2), it was
not seen significant differences during their storage
period (P>0.05). After treatment groups were prepared,
TAMB increased in all groups on day 0 of storage period.
And then, the numbers showed regular increase during
the storage period and were found to be 8.05 logio for
control group on day 35, 8.91 logio for group B on day
45, 8.65 logio for group C on day 55 and 8.02 logio for
group D on day 65 of storage period at 4+1°C (Table 1).
Numbers of TAMB, in all samples stored at 22+1°C, were
found to be above 8 logio on day 5 of storage (Table 2).
Lack of significant effect of potassium sorbate on TAMB
has been supported by the results of previous studies
carried out in white cheese and kashar cheese %%,
However, it should be emphasized that there are other
studies reporting that potassium sorbate had been
found to be significant effect on TAMB ***%. This
discrepancy may be due to the different material and
the composition of flora.

Level of coliform bacteria insignificantly increased in
group A (control) and group B on day 0, and group C and
group D on day 5 of storage period at 4+1°C (Table 1).
After day 15 of storage period, coliform numbers
continuously decreased in all groups stored at 4£1°C
during the remaining period of storage. Their numbers
dropped below detection limit on day 35 in group C and
D, on day 45 in group B. Numbers of coliforms in samples
stored at 22+1°C increased on day 5 of storage. After
day 5, coliform numbers in group D continuously

Storage days

decreased and was found to be 1.42 logio on day 25 of
storage (Table 2). In a study * carried out on kashar
cheese noted that the potassium sorbate at 500 mg/kg
concentration in the cheese samples decreased coliform
bacteria counts. However, it was not seen statistical
analyses on effect of potassium sorbate on coliform
bacteria in the study mentioned. In the present study,
when the results related to coliform bacteria counts
were inspected, it was seen a decrease their counts in
all groups during the storage period, not excepting
control group. However, no significant differences were
observed between treatment groups within the same
storage group or the different storage group (P>0.05).
There have not been sufficient literatures about the
antimicrobial effect of potassium sorbate on growth of
coliform bacteria.

The numbers of Lactobacillus - Leuconostoc -
Pediococcus, in all groups stored at 4+1°C, decreased
until on day 25 of storage period, and then continuously
increased at the remaining period of storage (Table 1).
No significant differences were observed between
treatment groups during storage period (P>0.05). These
results are in agreement with findings of other
researchers *** who reported that inhibitory effect of
potassium sorbate on this group of microorganisms was
very limited (P>0.05). When it was inspected this group
of bacteria in samples stored at 22+1°C, however, their
numbers continually decreased in group D (1000 mg/kg
potassium sorbate) during storage time of 25 days, and
it was seen significant difference between days in this
group of cokelek (Table 2). This result may be due to
more decrease in pH level (pH 3.8) or increase in titratable
acidity (2.14% as lactic acid) in this group on day 15 of
storage (Fig. 3 and 4).
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The numbers of Stapylococcus-Micrococcus was
lower in products treated with higher concentration of
potassium sorbate and stored at 4x1°C (Table 1).
Statistical analyses showed that the numbers of these
bacteria were not significantly different between the
treatment groups (P>0.05). Moreover, changes in the
numbers of these organisms within individual groups
during storage indicates that potassium sorbate was not
effective on Stapylococcus-Micrococcus (P>0.05) (Table
1 and 2). Our results are contradictory to the results
reported by Nizamlioglu et al °. This difference can
possibly be explained by the use of higher concentration
potassium sorbate (%1, 2%, 3%) in their study.

The numbers of enterococci decreased in all treatment
groups until day 5 of the storage. In those products
stored at 4+1°C, enterococci numbers increased until day
10, and then showed a decrease during the remaining
period of the storage. Moreover, their number dropped
below detection limit in groups C and B on day 45. In
group D in which potassium sorbate was used at high
level, no enterococcus spp. was recovered during the
storage, even on day O (Table 1). In products stored at
22+1°C, numbers of enterococci decreased on day 5 of
storage and as expected, no enterococci were recovered
in group D during storage period. Numbers of
enterococci were lower in cokelek containing potassium
sorbate at 0.05% or 0.1% than control groups (P<0.05)
(Table 1 and 2). This may indicate that potassium
sorbate might be effective on survival of this group of
bacteria, as previously reported by Dogruer et al 2.

The numbers of yeast and mold was initially 5.07 log
cfu/g in crude cokelek, and it was generally lower in
groups containing potassium sorbate compared to
control group (Table 1 and 2). The numbers of yeast
and mold was lower in product treated with higher
concentration of potassium sorbate (group D) during
storage period at 4+1°C. It was also observed that the
numbers of yeast and mold continuously decreased in
groups containing potassium sorbate as storage periods
increased (Table 1). No significant differences were
observed between days (P>0.05) during storage period
of products at 4£1°C, and there were no significant
differences between groups until day 25 of storage. On
day 25 and 35 of storage, significant differences were
observed between group D and control group depending
on continuously decrease of the numbers of yeast and
mold in the group D treated with higher level of potassium
sorbate during storage period (P<0.05) (Table 1). Our
findings are in agreement with findings of other
researchers who studied on the effect of potassium
sorbate on yeast and mold in different products ****.
Statistical analyses, however, showed that potassium

sorbate was not effective on yeast and mold in cokelek
stored at 22+1°C (P>0.05), even though in higher
concentration such as 1000 ppm (Table 2). It has been
noted that antimicrobial effect of potassium sorbate
increases as the storage temperature decrease . This
information may explain, in the present study, why
potassium sorbate had no effect on yeast and mold in
cokelek stored at 22+1°C.

The data for pH and acidity were presented in Fig. 1-
4. pH levels in crude cokelek was 3.9, this level
insignificantly decreased to 3.7 until on day 15 of
storage, and then increased to 4.2 for group B on day
45, 4.3 for group C on day 55 and 4.4 for group D on day
65 of storage at 4+1°C (Fig. 1). pH level of control group
was detected 3.6 on day 35 of storage. Acidity level as
lactic acid was 1.43 in crude cokelek. This level
increased to 1.76 for control group on day 35, 2.03 for
group B and C on day 45 and 55, 2.05 for group D on day
65 of storage at 4+1°C (Fig. 2). As for samples stored at
22+1°C, pH levels of samples increased to 4.2-4.3 for all
groups on day 5. After day 5, pH level of group D
decreased to 3.7 on day 25 of storage (Fig. 3). Acidity
levels of these samples were found to be 1.3% for
control, 1.8% for group B and C, 1.7% for group D on day
5. After day 5, acidity level of group D increased to 2.1
on day 25 of storage (Fig. 4). Statistical analyses showed
that data obtained from samples were not significantly
different (P>0.05) between control and treatment
groups depending on temperature and period of storage.

Determining the right concentration of a preservative
to be used in a food is not easy. The type of the food,
the initial microbiological load, and conditions of
processing and storage are important factors that effect
the concentration of the preservative to be used ®. In
the present study, all findings showed that
application of potassium sorbate at concentration of
100, 500 and 1000 ppm did not have an effect on
numbers of total mesophilic aerobic bacteria, coliform
bacteria, lactobacillus- leuconostoc- pediococcus and
staphylococcus-micrococcus in cokelek stored at both
4+1°C and 22+1°C. However, potassium sorbate of 500
and 1000 ppm had an effect on numbers of enterococci
and yeast-mold in cokelek stored at 4+1°C, not 22+1°C.
It was also observed that shelf life of cokelek was
depending on the level of potassium sorbate added and
storage temperature. However, due to cokelek is
produced under unmechanized or artisanal conditions in
small dairy plants or on farms; it is difficult to find a
standard product with respect to composition and
microbiological quality of cokelek. Therefore, it is
needed further research on suitable preservatives on
cokelek.
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