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Kars’ta Tiiketilen Yogurtlarin Mikrobiyolojik Kalitesi

Ozet: Kars bilgesinde, kiiciik aile sit isletmelerinde aretilen ve satilan yogurtlarin mikrobiyolojik
kalitesini belirlemek tizere toplam 100 yogurt drnegi toplandi. 40 6rnekte maya ve kil sayisi saptama sinirinim
alunda iken (< 10%), 40 dmekte 10° kob/ml, 10 trnekte 10° kob/ml ve 10 Grnekte 10° kob/ml diizeyinde
saptandi. Enterobacteriaceae 60 6rnekie < 10°, 20 drnckte 10° kob/ml ve 20 &rnekte 107 kob/ml diizeyinde
saptandi. Mikrokok-stafilokok ve enterokoklar ise 88 rnekte ve 92 ornekte 10° kob/ml, 12 ve 8 drnekte ise
sirasiyla 10” kob/ml diizeyinde saptandr. Analiz edilen yogurt drneklerinde mava ve kitf, Enterobacteriaceae.
mikrokok ve stafilokok, enterokok ve koliformlar igin ortalama degerler (log,e kob/ml) sirasiyla 4.77, 2.75,
1.34, 1.44 ve 0.52 Kob/ml olarak saptandi. 100 yogurt ¢rneginin 2’sinden koagulaz pozitif stafilokok izole
edildi ve bunlar Staphylococcus aureus (S. aurews) olarak tammlandi. Izole edilen batin koliformlar
Escherichia coli (E. coli) olarak tammlandi. Tirk Standartlart Enstitisi yogurt standardina gore (TS, 1330)
analiz edilen vogurtlarm % 10.0°u koliform ve % 60.0"1 maya-kilf bakimindan disik hijyenik kaliteye
sahiptir. Bu calismadaki sonuglar Kars bolgesinde kigiik aile isletmelerince iretilen ve satilan yogurtlarin
diretim yapildigi yerlerin gerekli hijyene sahip olmadifi veya yetersiz oldugunu isaret etmektedir.

Anahtar Kelimeler: Yogurt, Mikrobiyolojik Kalite, Hijyen

Summary: A total of 100 yoghurt samples were collected in order to investigate the microbiological
quality of yoghurts produced by small family run dairies in Kars region, Turkey. Numbers of veasts and
mould in 40 samples were below the detection level of < 10° cfwml, 107 cfw/ml in 40 samples and 10°-10°
cfu/ml in 10 samples. Enterobacteriaceae spp. were detected at a level of < 10% cfu/ml in 60 samples. 10°
cfu/ml in 20 samples and 10° cfu/ml in 20 samples. Micrococci-Staphyviocoeei and Enterococei were found to
be below the level of < 10% in 88 and 92 samples, 10° cfu/ml in 12 and & samples, respectively. Bacterial
counts (logio cfu/ml) were 4.77, 2.75, 1.34, 1.44 and 0.52 for veast and mould, Enterobacteriaceae,
Micrococei and Staphylococed, Enterococei and coliforms spp.. respectively. Out of 100 yoghurt samples,
coagulase positive Staphylococci were isolated from two samples and these were identified as Staphylococcus
aureus (5. aureus). All of the coliforms isolated were identified as Escherichia coli (E. coli). According to
Turkish Standards Institute (TS. 1330). 10.0 % and 60.0 % of yoghurts did not fit into criteria of Turkish
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Standards Institute due to excessive numbers of coliforms, yeast and mould, respectively. The results of this
study indicate that yoghurts produced and sold by family run dairies had poor hygienic quality.
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Introduction

Yoghurt is a nutritious fermented milk product which has high biological value
and it can be digested easily. Yoghurt is frequently consumed in Mediterranian
countries including Turkey. However, it is a more commercialised product in Europe,
whereas it is still made at home and produced in family run dairies widely in Turkey. In
order to produce good quality yoghurt, it is required to monitor the chemical and
microbiological composition of milk to be used in the production. Poor chemical and
microbiological quality of milk, contamination during production, unsuitable storage.
lack of personal hygiene and premises will effect the chemical and microbiological
quality of yoghurt and its shelf life. Studies carried out on the microbiological quality of
yoghurt in Turkey (3,5,11,13) were mainly based on products sold at markets in big
developed cities. Therefore, this study aimed to investigate the microbiological quality
of yoghurts produced by family run dairies in a rural area in Kars district of Turkey.

Materials and Methods
Samples

A total of hundred yoghurt samples (5 kg each) were collected in quantities of 25
kg for each different four small dairies across Kars region. Samples were transported to
laboratory immediately in cold chain (+4°C) and subsequently analysed within 2 hr.

Microbiological analysis:

Ten (10) ml of yoghurt samples were homogenised in a stomacher (Bagmixer)
for 2 min in 90 ml 0.1 % (wt/vol) peptone water (Oxoid CM 9). Serial dilutions up to
10" were carried out using the same solution. The pour plate technique was used to
prepare plates for enumeration of coliform spp. microorganisms and drop technique
was used for enumeration of other microorganisms. Staphylococci and Micrococci were
isolated on Baird Parker Agar (Oxoid CM 275) aerobically at 37°C for 24-48 hr. Typical
black colonies with zones around and atypical black colonies were considered as
Staphylococci. Small, brown-black colonies without zones around were considered as
micrococci. Colonies that were isolated as Staphviococci were inoculated into Brain
Heart Infusion Broth (Merck 1.10493), and were incubated at 37°C for 24-48 hr.
Subsequently, coagulase test (Merck 1.3306) was performed to determine coagulase
positive Staphylococci and these isolates were then inoculated onto DNase Agar (Merck
1.10449) for identification of S. aureus which was confirmed by cell morphology. Gram
stain, catalase activity, sensivity to lysostaphin. Enterobacteriaceae counts were
performed on Violet Red Bile Glucose Agar (Oxoid CM 485) which was incubated
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aerobically at 37°C for 24-48 hr. Pink-red colonies with precipitation were taken into
consideration. Enterococci were counted on Slanetz Bartley Medium (Oxoid CM 377)
incubated aerobically at 37°C for 24-48 hr, red colonies were taken into consideration.
Pink-red colonies with precipitation isolated on Violet Red Bile Lactose Agar (Oxoid
CM 107) were grown on Endo Agar (Oxoid CM 479) and were incubated at 37°C for
24-48 hr. After the incubation colonies that had shiny metalic colour were chosen and
IMVIC test was performed for the identification of E. coli. Rose Bengal
Chloramphenicol Agar was used to isolate yeast-mould, which was incubated
aerobically at 25°C for 4-5 days. All media were purchased from Oxoid Ltd.
(Hampshire, UK). Colonies between 30-300 (Pour plate technique) and 5-50 (Drop plate
technique) were counted and mean counts were calculated.

Results

The results obtained from microbiological examination of 100 yoghurts
produced and sold by four family run dairies are summarised in Table 1. Grouping of
the 100 yoghurts according to the degree of contamination can be seen in Table 2.

Table 1. The logarithmic numbers (log;o) of detected microorganisms from yoghurt samples (cfu/ml).
Tablo 1. Yogurt 6meklerinden (kob/ml) saptanan mikroorganizmalarin logaritmik sayist (logo).

Sample Parameter Coliform  Yeast Enterobacteriaceae Micrococci- Enterococei
spp and mould Staphylococci spp. Spp.
Mean 0.52 4.77 2,75 1.34 1.44
Yoghurt (3.3x10%  (5.9x10% (5.7x10%) (2.2x10" (2.8x10"
n:100  Sx 0.019 0.035 0.027 0.024 0.024
Min 0.00 <2.30 <2.30 <2.30 <2.30
Max 1.47 5.94 3.04 2.60 2.60

Yeast and mould were detected at the level of <10? cfu/ml in 40 samples, 10°
cfu/ml in 40 samples, 10* and 10° cfu/ml in 10 samples. Enterobacteriaceae spp. were
found in 60 samples a level of less than <10* cfu/ml, for the remaining of samples 10°
and 10° cfu/ml were counted for each 20 samples. Micrococci and Staphylococci were
<10 cfu/ml in 88 samples whereas 12 samples had 10° cfu/ml. Enterococci were found
at the levels of <10% in 92 samples and it was 10 cfu/ml in 8 samples. The average
counts of yeast and fungi were 5.9x10° cfu/ml or 4.77 log,y cfw/ml. Micrococci and
Staphylococci were found to be 2.6x10' cfu/ml or 1.41 logy, cfu/ml. Enterococci gave
an average number of 2.4x10" cfu/ml or 1.38 log,o cfu/ml and it was 3.3x10° cfu/ml or
0.52 logyy cfu/ml for coliforms. Coagulase (+) Staphylococci were isolated from two
yoghurt samples and were identified as S. aureus. Out of 34 coliforms, 10 isolates were
identified as E. coli. On the basis of Turkish Standards Institute (TSE) (2),
microbiological standard of yoghurt (TSE, 1330), 10.0 % and 60.0 % of analysed
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yoghurt samples did not fit into Turkish Standards Institute based on coliform (E. coli)
and yeast-mould contamination, respectively. The pH of yoghurt samples ranged
between 4.2-5.0.

Table 2. The level and distribution of isolated microrganisms from yoghurt samples (cfu/ml)

Tablo 2. Yogurt orneklerinden izole edilen mikroorganizmalarin dagilimi ve diizeyi (kob/ml).

Sample Level of Coliform Yeast Enterobacteriaceae Micrococci-  Enterococci
microorganism  spp and mould Staphylococei spp. spp.
spp cfu/ml
<10 66
10' 24
Yoghurt <10° total 90 40 60 88 92
n:100 10° 10 - 20 12 8
10° . 40 20
10 - 10 -
10° - 10 -
Discussion

In this study, the average number of coliform bacteria were found 1o be 3.3x10°
cfu/ml or 0.52 log,q cfu/ml with the percentage of 10.0%. Many studics have been done
regarding microbiological quality of yoghurt (3,6,7,11,12,14). Cakiroglu (3) reported
isolation of 8.0 % coliform group bacteria that showed an average count of 2.2x10°
cfw/ml. 6.66 % of the isolates was identified as E. coli. Khalaf and Shareef (7) isolated
E. coli at the percentage of 0.0 % from 100 samples. Salih et al. (12) examined 42
yoghurt samples and coliforms were isolated from 7.1 % of the sampies which had the
average number of 7.2x10% cfu/ml. Oz (11) analysed 50 yoghurt samples, of which
contained an average number of 1.2x10% cfu/ml coliforms. Sireli and Ozdemir (14)
examined 50 fruit yoghurt samples and found similiar results. Ibrahim ct al. (6) reported
the presence of coliforms in the range of <1.0x10"-4.7x10° cfu/ml whereas Yazici (16)
reported <1.0x10'-1.2x10* ¢fu/ml coliforms in their study in which 60 yoghurt samples
were examined. Aboul-Khier et al. (1) isolated coliforms from 47.6 % of 21 samples
while Mann (8) examined 870 yoghurt samples and isolated E. coli from 99.0 % of
samples. Dayisoylu (4), isolated coliform bacteria from 35 % samples in the range of
4.0x10% - 1.0x10° cfu/ml whereas Tayar et al. (15) reported the isolation of coliforms
from 25 5 of the samples in the range of 2.9x10* - 3.0x10* cfu/ml in Bursa. The results
of these studies (3,6,8,9,12) have shown that their total isolation rates of coliforms are
lower than what was found in this study. On the contrary our results are lower than the
results reported by Dayisoylu (4) and Tayar et al. (15) This may be explained by low
numbers of yoghurt samples included by these researchers. However, the mean levels of
contamination (3,7,11,12,14) and detection range (1,6.8) arc higher. These can be
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related to the quality of raw milk, unsuitable storage of milk, lack of personal (workers)
and environmental hygiene.

In this study, the average levels of yeast and mould were obtained as 5.9x10°
cfu/ml or 4.77 logy cfuw/ml. Cakiroglu (3) found that 44.0 % of yoghurt samples
examined contained an average count of 6.6x10% cfu/ml yeast and mould, while Sezgin
(13) reported an average of 2.9x10%fu/ml. Sireli and Ozdemir (14) reported the
presence of yeast and mould in 14.0 % of 50 samples examined in their study. These
results show that the contamination levels and total isolation rates of yoghurt samples
are lower than our results obtained in the present study. However, Oz (11) analyzed 50
yoghurt samples and 84.0 % of those samples contained an average of 1.2x10° cfu/ml
yeast and mould whereas 1.0x10° cfu /ml yeast and mould were counted in 55.0 % of 20
yoghurt samples by Duru and Ozgunes (5). Metin (9) isolated yeast-mould from 85 %
samples in the range of 2.2x10°-1.0x10” cfu/ml whereas Tayar et al. (15) reported the
presence of veast-mould in the 60 5 of samples in the range of 4.2x10°- 8.4x10° cfu/ml.
Minabelema and Stella (10) analyzed 100 yoghurt samples and isolated yeast-mould
from 75.0 % in the range of 1.0x 10%-1.0x10° cfu/ml. These studies show that the level
of yeast and mould in the 100 yoghurt samples examined in this study is lower than
those examined by Oz (11), Duru and Ozgunes (5), Metin (9), Tayar et al. (15) and
Minabelema and Stella (10). This may be due to the use of previous batch of yoghurt as
a starter culture instead of ready made yoghurt starter and production or storage of
products in an unsuitable environment which promotes growth / contamination of yeast
and mould.

The average counts of Enterobacteriaceae spp. found in this study were 5.7x10?
cfu/ml or 2.75 log,y cfu/ml. Cakiroglu (3) reported 4.9x10° cfu/ml Enterobacteriaceae
which is similar to the results of this study. In addition, 14.0 % of the samples were
reported containing Enterococci by Sireli and Ozdemir (14). These results were lower
than the results obtained in this study. which indicates better hygienic quality of product
and the premises. Enterococci were < 10% cfw/ml in 82 samples and 10° cfu/ml in 8
samples with the average counts of 2.4x10" cfw/ml or 1.38 log)y cfu/ml, whereas
Cakiroglu (3) reported 4.9x10° cfu/ml Enterococci count in their study. Sireli and
Ozdemir (14) however, found that out of 50 samples, 8.0 % contained Enterococci.

Micrococci and Staphyvlococci were found less than 10% cfu/ml in 88 and 10°
ctu/ml in 12 samples. The average counts were 2.6x10" cfu/ml or 1.41 log,, cfu/ml.
Two coagulase positive Staphylococci were isolated from yoghurt samples and they
were identified as S. aureus. Cakiroglu (3) found the average Micrococci and
Staphylococci counts of 3.7x107 cfu/ml and isolated 3 coagulase positive Staphylococci.
Sireli and Ozdemir (14) reported isolation of 10.0 % Micrococci and Staphylecocci out
of 50 samples but they were unable to isolate S. aureus in their samples.

In conclusion, the results of this study indicate that yoghurts produced and sold
by family run dairies in Kars region require better hygienic conditions to fit into the
established values based on TSE (TS 1330) in the microbiological criteria for yoghurt.
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