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ABSTRACT

This research was conducted to evaluate the physicochemical characteristics and microbiological
quality of raw and cooked Burdur sis kofte collected from fast-food restaurants in Burdur, Tiirkiye.
Results for physicochemical properties of raw Burdur sis kofte samples were 5.84 pH, 58.53%
moisture, 16.87% protein, 19.87% fat, 2.99% ash, 2.00% salt and 70.57 mg/100 g cholesterol,
whereas, these values for cooked samples were 6.05, 61.85%, 22.88%, 11.10%, 3.13%, 2.11% and
72.65 mg/100 g, respectively. While the average counts (log CFU/g) of total mesophilic aerobic
bacteria, total coliforms, yeasts-moulds, Bacillus cereus and Staphylococcus aureus in raw Burdur
sis kofte samples were 5.73, 3.83, 3.09, 2.31 and <1.00, respectively, these counts in cooked Bur-
dur sig kofte samples were 1.80, <1.00, <1.00, 1.40 and <1.00, respectively. Moreover, Salmonella
spp- was not detected in any of the Burdur sis kdfte samples. In conclusion, the present research
revealed that the cooked Burdur sis kofte sold in Burdur had acceptable hygienic quality and nu-
tritional value. On the other hand, some raw Burdur sis kofte samples were found to have insuffi-
cient hygienic quality, which may create a potential health risk to consumers. Therefore, necessary
precautions should be taken to ensure hygienic processing, especially during the manufacture of
raw Burdur sis kofte.

Keywords: Burdur sis kofte, Consumer health, Microbiological quality,
Physicochemical characteristics
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Introduction

Burdur sis kofte is a traditional grilled meat meal prepared
with beef, goat or lamb, salt and back fat. It is commonly con-
sumed in restaurants throughout the province of Burdur and
in surrounding cities. This product was made from ground
goat meat in the early 19" century when it first appeared. Cur-
rently, it is also made from fresh ground beef. Burdur sis kofte
is widely cooked on a charcoal grill and served with grilled
pepper and pita bread. Burdur Sis Kofte, which is confirmed
to be a product specific to Burdur province, was officially
documented by the Turkish Patent Institute in terms of geo-
graphical indication and announced in the Official Gazette on
July 3, 2011 (Turkish Patent Institute, 2011).

Traditional foods play a crucial role in local identity, con-
sumer behaviour, and the transfer of cultural heritage to fu-
ture generations, while also influencing the interaction of this
heritage with the rest of the world (Albayrak & Gunes, 2010).
During the manufacturing of these products, microbial con-
tamination may occur due to factors such as the use of low-
quality raw materials, unsanitary processing, and inadequate
storage conditions, which can have adverse impacts on con-
sumer health. Moreover, the production of these products, of-
ten in small-scale or home-based environments, can also lead
to inconsistent hygienic practices, thereby increasing safety
risks (Rakha et al., 2022). Additionally, the perishable nature
of these foods increases the risk of foodborne illnesses. Food-
borne illnesses associated with these products typically result
from contamination with pathogenic microorganisms such as
Salmonella spp., Escherichia coli, and Staphylococcus au-
reus (Bintsis, 2017). Factors such as improper temperature
control, inadequate cooking, and cross-contamination during
preparation contribute significantly to these risks (Sunarti,
2024).

Burdur sis kofte is a popular fast food sold in various restau-
rants and fast-food shops across Burdur and neighbouring cit-
ies. Since there is no previous study on the quality attributes
and microbiological features of Burdur sis kofte sold in fast
food restaurants and supermarkets, consumers and meat pro-
cessors have been demanding information regarding the qual-
ity and safety features of Burdur sis kofte to meet their expec-
tations. Therefore, it is crucial to research the composition,
microbiological quality, and cooking effectiveness of Burdur
sis kofte to provide essential information to authorities re-
garding the public safety of this traditional meat product.
Thus, the present research aimed to evaluate the physico-
chemical characteristics and microbiological quality of raw
and cooked Burdur sis kofte collected from fast-food restau-
rants in Burdur Province, Tiirkiye. This is the first study to
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provide an update on the current status of the quality and
safety characteristics of Burdur sis kofte.

Materials and Methods

In this research, a total of 60 Burdur sis kofte (30 raw and 30
cooked samples) were purchased randomly from 30 different
fast-food restaurants in Burdur, Tiirkiye. Burdur sis kofte
samples were aseptically placed in sterile polyethene bags
and immediately transported to the Meat Sciences and Tech-
nology Laboratory at Suleyman Demirel University, Isparta,
Tiirkiye, in a cooling box. Then, microbiological and physi-
cochemical analyses were carried out on the samples.

Physicochemical Analyses

pH was measured using a glass electrode attached to a bench-
top pH/ORP meter (HI 2211, Hanna Instruments, Germany)
according to the method described by Simsek and Kilig
(2020). Both raw and cooked Burdur sis kofte samples were
subjected to colour measurements using a Minolta Colour-
imeter (Model CR-200, Illuminant D65, Minolta Corp., Ram-
sey, NJ, U.S.A.). The instrument was standardised against a
white calibration plate (D65, L* = 97.79, a* = —0.11, b* =
2.69). The values of chroma (C*,), hue angle (4.) and
browning index (B/) were calculated using CIE L*, a*and b*
values according to equations given by Uysal et al. (2022).
The protein (992.15), moisture (950.46), ash (920.153) and
fat (991.36) analyses were conducted by the AOAC (1997)
procedures. Salt contents were determined by the Mohr
method, a titrimetric method for determining chloride ions
(Papadima et al., 1999). The spectrophotometric procedure
stated by Rudel and Morris (1973) was used to determine the
cholesterol content. Cholesterol contents were calculated
with the equation obtained from the standard curve prepared
using 3B-Hydroxy-5-cholestene (C8667; Sigma-Aldrich,
Germany) and presented as mg/100 g samples.

Microbiological Analyses

Total mesophilic aerobic bacteria (TMAB), total coliforms,
yeasts-moulds, Staphylococcus aureus and Bacillus cereus
counts of raw and cooked Burdur sis kofte samples were de-
tected and presented as log CFU/g samples. In addition, the
presence of Sal/monella spp. was investigated. For the detec-
tion of TMAB, total coliforms and yeast-moulds, each sam-
ple (10 g) was aseptically taken and placed into a sterile stom-
acher pouch, and then homogenised in 90 mL of 0.1% buff-
ered peptone water (BPW) using a stomacher blender (Bi-
obase BK-SHGO04, China) for 2 min. 10-fold serial dilutions
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were prepared using BPW. The counts for TMAB, total coli-
forms and yeasts-moulds were performed by using the
spread-plate technique on plate count agar (PCA, Merck), eo-
sin methylene blue agar (EMB, Merck) and potato dextrose
agar (PDA, Merck), respectively (Simsek, 2022). The plates
for TMAB, total coliforms and yeasts-moulds were enumer-
ated after incubating at 30 °C for 48 h, 37 °C for 48 h and 25
°C for 120 h, respectively. For S. aureus and B. cereus detec-
tion, 25 g of each sample was aseptically weighed into a ster-
ile stomacher pouch containing 225 mL of 0.1% BPW and
homogenised by a stomacher (Biobase BK-SHGO04, China)
for 2 min. 10-fold serial dilutions were prepared with 0.1%
BPW from the homogenised samples. The plates containing
Baird Parker Agar (BPA, Merck, 105406) with egg yolk tel-
lurite (Merck, 103785) were used for the enumeration of S.
aureus. 0.1 mL aliquots from appropriate 10-fold dilutions
were transferred to the plates containing BPA, and the plates
were incubated at 37 °C for 24 h. The suspected S. aureus
colonies with a typical black appearance surrounded by a
clear area on plates were enumerated. The presence of S. au-
reus was proven by the coagulase test (Burnham et al., 2008).
The enumeration of B. cereus was performed using the
spread-plate technique in the plates containing mannitol egg
yolk polymyxin (MYP) agar (Merck, 105267). The plates
were counted after incubating for 24 h at 30 °C. The tests of
hemolysis, reduction of nitrate and Voges—Proskauer were
performed to confirm typical B. cereus colonies (Giiven et al.,
2006). The method described by the International Organisa-
tion for Standardisation was used to detect the presence of
Salmonella spp. (ISO, 2002). Each sample (25 g) was homog-
enised in 225 mL of BPW for 2 min using a stomacher, and
then the diluted samples were incubated at 37 °C for 18 h. At
the end of the incubation, 1 mL of pre-enrichment culture was
transferred into sterile tubes containing 10 mL of Selenite
Cystine Broth (SCB, Merck, 100212), and then the tubes
were incubated for 24 h at 37 °C. A loopful from each SCB
tube was subcultured on Brilliant-Green Phenol-Red Lactose
Sucrose Agar (BPLSA, Merck, 100207) and incubated for 24
hat 37 °C. Triple Sugar Iron Agar (TSIA, Merck, 44940) was
used to confirm typical Salmonella spp. colonies.

Statistical Analyses

Each analysis was performed in triplicate for raw and cooked
samples purchased from each fast-food restaurant. The results
were analysed by analysis of variance (ANOVA) using the
SPSS 19.0.0 (SPSS Inc., Chicago, USA) software package.
The differences among the means were assessed using the In-
dependent-Samples T-test. Differences were considered sig-
nificant at the p<0.05 level.

Results and Discussion
Physicochemical Characteristics of Burdur Sis Kofte

Physicochemical results of raw and cooked Burdur sis kofte
samples are shown in Table 1. The average pH values (with
range) of raw and cooked Burdur sis kofte samples were 5.84
(5.47-6.36) and 6.05 (5.82-6.47), respectively. Saricaoglu
and Turhan (2013) reported that the pH values of raw beef
meatballs were in the range of 5.30-5.63. Yilmaz and
Daglioglu (2003) reported that pH values of cooked beef
meatballs ranged from 5.80 to 5.87, whereas Ogiitcii et al.
(2018) reported that pH values of cooked Tire meatballs were
between 6.23 and 6.35. In addition, higher pH values (in the
range of 6.24-6.99) were determined in the research results
recorded by Cimen and Cigek (2021) in meatballs. In studies,
it has been observed that the pH values obtained in meatball
samples varied over a wide range. These differences in pH
values can be attributed to variations in initial meat pH and
product formulations. Our study results showed that the aver-
age pH of cooked samples was higher than that of the raw
samples (p<0.05). Nuray and Oz (2019) reported that the
meat pH increases due to the release of imidazole, sulthydryl
and hydroxyl groups as a result of cooking. pH values of 22
(73.33%) raw Burdur sis kofte samples ranged from 5.47 to
6.00, whereas pH values of 8 (26.67%) raw samples were be-
tween 6.01 and 6.36. On the other hand, pH values of 15
(50%) cooked Burdur sis kofte samples ranged between 5.82
and 6.00, whereas pH values of 15 (50%) cooked samples
were between 6.01 and 6.47.

Moisture, protein, fat, ash and salt levels ranged from 49.88%
to 64.58%, 14.06% to 20.90%, 11.50% to 30.00%, 1.86% to
3.90%, 0.95% to 2.98% for raw samples, and 54.85% to
65.86%, 19.08% to 26.73%, 7.50% to 19.50%, 2.04% to
4.25%, 1.37% to 3.28% for cooked samples, respectively
(Table 1). Similar moisture (52.09%-59.89%), protein
(12.56%-25.26%), fat (9.15%-20.85%), ash (2.43%-3.75%)
and salt (1.78%-3.22%) levels were reported by Cimen and
Cicek (2021) in ready-to-eat meatballs. Saricaoglu and
Turhan (2013) noted that the moisture, protein, fat, ash and
salt contents of Akgaabat meatballs were in the ranges of
48.35%-54.53%, 14.14%-15.17%, 19.09%-22.27%, 1.91%-
2.09% and 1.23%-1.51%, respectively. Yilmaz and Demirci
(1995) indicated that moisture, protein, fat, ash and salt con-
tents of Tekirdag meatballs were 56.66%, 16.86%, 16.07%,
2.70% and 2.21% for ungrilled meatballs, 53.79%, 18.84%,
12.72%, 3.04% and 2.69% for grilled meatballs, respectively.
Moreover, Ogiitcii et al. (2018) reported that Tire meatball
samples had moisture, protein, fat, ash and salt contents of
52.42%-54.83%, 17.57%-20.98%, 16.41%-18.05%, 2.58%-
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2.91% and 1.59%-2.19%, respectively. There is a significant
variation in terms of chemical composition among meatballs,
as indicated by the results obtained in the present study and
previous studies. These differences may be attributed to the
variations in product formulations and final moisture levels.
According to the Turkish Food Codex, meat products pre-
pared with ground meat are allowed up to 25% fat and 2%
salt content, and at least 12% protein content (TFC, 2016).
Therefore, all of the raw and cooked Burdur sis kofte samples
were within legal limits in terms of protein level. However,
the salt contents of 16 (53.33%) raw Burdur sis kofte samples
and 17 (56.67%) cooked Burdur sis kofte samples were de-
termined to be slightly higher than the acceptable upper salt
limit value. The fat contents of 2 (6.67%) raw Burdur sis kofte
samples exceeded this upper limit value. The average mois-
ture, protein, ash and salt levels were significantly higher in
cooked Burdur sis kofte samples than the raw counterparts
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(p<0.05). On the other hand, the average fat level of cooked
Burdur sis kofte samples was lower than that of raw samples
(p<0.05). Protein levels of all Burdur sis kofte samples in-
creased, and fat levels decreased compared to raw counter-
parts after the cooking process (p<0.05). A lower fat content
in the cooked Burdur sis kofte samples was expected, as raw
Burdur sis kofte samples lost some fat through melting and
draining during cooking. Moreover, the moisture levels of 6
(20%) samples, ash levels of 4 (13.33%) samples, and salt
levels of 8 (26.67%) samples exhibited no significant changes
as a result of the cooking process. Out of 30 cooked Burdur
sis kofte samples, 24 (80%), 16 (53.33%) and 12 (40%) had
higher moisture, ash and salt levels compared to raw counter-
parts, respectively (p<0.05). The reduction in fat levels (Ta-
ble 1) during cooking was considered the primary cause of
the increase in moisture, protein, ash, and salt levels.

Table 1. Physicochemical characteristics of raw (n=30) and cooked (n=30) Burdur sis kdfte samples

Raw

Mean+SD  Minimum Maximum

pH 5.84°+0.25 5.47
Moisture (%) 58.53%+3.85 49.88
Protein (%) 16.87°+1.88 14.06
Fat (%) 19.87*+3.80 11.50
Ash (%) 2.99°4+0.48 1.86
Salt (%) 2.00°+0.56 0.95
Cholesterol (mg/100 g) 70.57°+15.20 42.16
L* 52.87*+5.46 47.06
a* 15.10%+6.96 6.19
b* 4.48+1.90 2.01
hap 20.90°+14.00 4.54
C*ap 16.16°£5.72 8.29
BI 28.97°+7.17 16.91

Cooked
Mean+SD Minimum Maximum

6.36 6.05°+0.19 5.82 6.47
64.58 61.85+2.73 54.85 65.86
20.90 22.88%+2.24 19.08 26.73
30.00 11.10°+2.29 7.50 19.50
3.90 3.13°+0.61 2.04 4.25
2.98 2.11°+0.45 1.37 3.28
104.27 72.65*+19.72 38.34 114.58
63.93 49.56°+2.91 45.26 55.14
26.97 10.21%+1.66 7.30 12.56
8.99 8.45°+1.27 5.62 11.87
50.71 39.78*£6.58 30.62 57.76
27.35 13.351.12 10.11 15.72
48.82 33.32°+3.24 24.09 39.65

SD: standard deviation; /.»: hue angle; C*.: chroma; BI: browning index; Results are expressed as mean=SD; **Means with
different superscripts within a row are significantly different (p<0.05).
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The cholesterol levels of Burdur sis kofte samples ranged
from 42.16 mg/100 g to 104.27 mg/100 g for raw samples and
38.34 mg/100 g to 114.58 mg/100 g for cooked samples, re-
spectively. The cholesterol levels obtained in this study were
similar to the results (in the ranges from 70.4% to 89.7% for
raw samples and 67.0% to 76.5% for cooked samples) of pre-
vious studies on meatballs and hamburgers (Baggio &
Bragagnolo, 2006). Study results showed no differences be-
tween raw and cooked Burdur sis kofte samples in terms of
average cholesterol level (Table 1). The cholesterol levels
were higher in 15 (50%, out of 30) and lower in 12 (40%)
cooked Burdur sis kofte samples compared to raw counter-
parts (p<0.05). Previous studies have reported that the cho-
lesterol levels of processed meat products vary significantly
depending on factors such as the type of meat or muscle used,
the cooking or heating processes applied, and product formu-
lations (Bragagnolo, 2008; Dinh et al., 2011). Specifically,
several studies in the literature have demonstrated the impact
of cooking on cholesterol levels (Chizzolini et al., 1999; Dinh
etal., 2011). Dinh et al. (2011) noted the migration of choles-
terol from fat tissues to muscle tissues as the reason for the
greater cholesterol level determined in cooked meats com-
pared to raw ones. On the other hand, Chizzolini et al. (1999)
stated that the cholesterol levels in meats do not significantly
alter on cooking, because negligible amounts of cholesterol
are lost from the membranes. The researchers also reported
that cooking beef patties containing up to 25% fat resulted in
a small decrease in cholesterol levels. Moreover, Kregel et al.
(1986) noted that cholesterol retention during cooking varied
between 96% and 74% in ground beef, depending on fat lev-
els 0f 9.5% and 28.5%, respectively. In the present study, the
increases or decreases in cholesterol levels of cooked Burdur
sis kofte samples may be attributed to differences in fat levels
among the tested products.

The lightness (L*), redness (a*), yellowness (b*), hue angle
(hap), chroma (C*,), and browning index (B/) values (Table
1) of the raw and cooked sis kofte samples were in the ranges
(average) of 47.06-63.93 (52.87), 6.19-26.97 (15.10), 2.01-
8.99 (4.48), 4.54-50.71 (20.90), 8.29-27.35 (16.16) and
16.91-48.82 (28.97) for raw samples, and 45.26-55.14
(49.56), 7.30-12.56 (10.21), 5.62-11.87 (8.45), 30.62-57.76
(39.78), 10.11-15.72 (13.35) and 24.09-39.65 (33.32) for
cooked samples, respectively. Saricaoglu and Turhan (2013)
stated that the L*, a* and b* values of raw Akc¢aabat meat-
balls were in the ranges of 39.10-45.65, 6.19-10.35 and
10.22-12.60, respectively. Ogiitcii et al. (2018) noted that the
colour values of Tire meatballs ranged from 50.16 to 58.30
for L* values, 4.72 to 6.70 for a* values and 12.86 to 15.56
for b* values. Cimen and Cigek (2021) reported that L*, a*
and b* values of meatballs ranged from 32.99 to 48.63, 5.70

to 11.83 and 13.05 to 21.50, respectively. Moreover, Bozkurt
(2009) demonstrated that L*, a* b* and A, values of Inegél
kofte samples were 40.75, 15.03, 18.22 and 50.48 for raw
kofte samples and 37.71, 7.63, 15.77 and 64.22 for cooked
kofte samples, respectively. There are significant variations
in colour values among meatball samples, as determined by
the results of the present study and previous studies. It has
been noted that the colour values of meat products are influ-
enced by various factors, including moisture and fat content,
oxidation, and added ingredients (Lorenzo et al., 2017). The
colour results revealed that the lower average L*, a* and C*,
values and the higher b*, A, and Bl values were determined
in the cooked Burdur sis kofte samples compared to raw Bur-
dur sis kofte samples (p<0.05).

Microbiological Quality of Burdur Sis Kofte

The average microbial counts (log CFU/g) of TMAB, total
coliforms, yeasts-moulds, Salmonella spp., Bacillus cereus
and Staphylococcus aureus obtained from raw and cooked
Burdur sis kofte samples are shown in Table 2. The average
counts of TMAB, total coliforms, yeasts-moulds, B. cereus
and S. aureus for raw Burdur sis kofte samples were 5.73
(3.48-8.25), 3.83 (2.43-5.46), 3.09 (1.48-4.58), 2.31 (1.30-
3.08) and <1.00 (<1.00-2.56), respectively. In cooked Burdur
sis kofte samples, the average counts of TMAB, total coli-
forms, yeasts-moulds, B. cereus and S. aureus were 1.80
(<1.00-3.52), <1.00 (<1.00-2.79), <1.00 (<1.00-3.71), 1.40
(<1.00-2.96) and <1.00 (<1.00-2.32), respectively. Ogiitcii et
al. (2018) noted that the mesophilic and total coliform bacte-
ria counts of raw Turkish Tire meatballs were in the ranges
of 4.45-6.48 log CFU/g and 2.90-4.05 log CFU/g, respec-
tively. Can et al. (2013) reported that TMAB and S. aureus
counts of cooked Sivas kofte samples were in the ranges from
2.70 log CFU/g to 4.90 log CFU/g and <1.00 to 1.90 log
CFU/g, respectively. It was noted that TMAB, yeasts, total
coliforms and S. aureus counts in Tekirdag meatballs were
5.38-7.34 log CFU/g, 4.00-5.85 log CFU/g, 2.00-5.63 log
CFU/g and <1.00-2.39 log CFU/g for raw meatballs and 2.78-
4.17 log CFU/g, 2.00-2.84 log CFU/g, <1.00-3.83 log CFU/g
and <1.00-1.90 log CFU/g for cooked meatballs, respectively
(Yilmaz et al., 2002). Variations in microbial counts observed
in the present and previous studies could be attributed to dif-
ferences in initial microbial loads, storage conditions, and the
hygienic quality maintained during the processing period. In
the present study, the results of microbiological analysis
showed that lower counts of TMAB, total coliforms, yeasts-
moulds, as well as B. cereus, were detected in cooked Burdur
sis kofte samples (p < 0.05). According to the Microbiologi-
cal Criteria Legislation of the Turkish Food Codex (TFC,
2011), Salmonella should not be detected in 25 g of raw meat
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mixtures and cooked meatballs. In the present study, Sa/mo-
nella spp. was not detected in either raw or cooked Burdur sis
kofte samples. This finding complies with the criteria re-
ported in the Turkish Food Codex (TFC, 2011). All tested raw
Burdur sis kofte samples were positive for TMAB, total col-
iforms, yeasts-moulds and B. cereus counts. Only 14
(46.67%) out of 30 tested raw samples showed S. aureus
counts > 1 log CFU/g (Table 2). Out of 30 tested cooked Bur-
dur sis kofte samples, 24 (72%), 2 (6.67%), 11 (36.67%), 19
(63.33%), and 2 (6.67%) were positive for TMAB, total col-
iforms, yeasts-moulds, B. cereus and S. aureus counts, re-
spectively. According to the Microbiological Criteria Legis-
lation of the Turkish Food Codex, the acceptable upper limit
for the number of aerobic colonies in ground meat is reported
to be 5x10% CFU/g (TFC, 2011). Considering this upper limit
value, it can be stated that TMAB counts of 13 (43.33%) raw
Burdur sis kofte samples (6.19 to 8.20 log CFU/g) exceeded
the upper limit value. On the other hand, the TMAB counts
of all tested cooked Burdur sis kofte samples were below the
acceptable upper limit value (5x10° CFU/g). The Turkish
Food Codex (TFC, 2011) has no acceptable upper limit for
total coliform counts in raw or cooked meat products. How-
ever, the presence of total coliform bacteria is often used as
an indicator of potential faecal contamination due to inade-
quate processing and/or post-processing recontamination. In
the present study, total coliform counts in 28 (93.33%) out of
30 cooked Burdur sis kofte samples were below the detection
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limit (1 log CFU/g). In contrast, total coliform counts of raw
Burdur sis kofte samples ranged between 2.43 log CFU/g and
5.46 log CFU/g. According to the Turkish Food Codex, there
are no legal limits on yeast and mould counts in raw meat
mixtures and cooked meatballs (TFC, 2011). On the other
hand, it has been noted that yeast-mould counts should ex-
ceed 4 log CFU/g to indicate spoilage (Ahmad & Srivastava,
2007). Yeast-mould counts of 6 (20%) raw Burdur sis kofte
samples (4.01 to 4.31 log CFU/g) were detected to be slightly
higher than the value reported by Ahmad and Srivastava
(2007). Considering this upper limit value, it was seen that
none of the yeast-mould counts in cooked Burdur sis kofte
samples exceeded the specified limit value. Regarding B. ce-
reus and Coagulase-positive Staphylococci, the acceptable
upper limit for B. cereus and Coagulase-positive Staphylo-
cocci counts in ready-to-eat and not ready-to-eat meat prod-
ucts is noted to be 3 log CFU/g and 4 log CFU/g, respectively
(TFC, 2011). Considering this limit value for B. cereus and
S. aureus, it was observed that B. cereus and S. aureus counts
detected in all raw and cooked Burdur sis kofte samples were
below the specified limit values. Additionally, Yu et al.
(2020) highlighted that B. cereus can lead to food poisoning
even at lower numbers. Thus, a concentration of more than 3
log CFU/g is deemed unsafe for consumption. Moreover, Ka-
dariya et al. (2014) pointed out that S. aureus enterotoxin typ-
ically does not reach levels that cause food poisoning until
the pathogen's count reaches at least 5 log CFU/g.

Table 2. Microbiological analysis results (log CFU/g) of raw (n=30) and cooked (n=30) Burdur sis kofte samples

Raw Cooked
Microorganism types Mean+SD Minimum Maximum 0P Rate of MeantSD  Minimum  Maximum Rate of Positive
Positive Samples (%)
Samples (%)

TMAB 5.73%1.18 3.48 8.25 30 100 1.80°£0.90  <1.00 3.52 24 72

Total coliform bacteria 3.832+0.76 2.43 5.46 30 100 <1.00° <1.00 2.79 2 6.67
Yeasts and moulds 3.09°+0.81 1.48 4.58 30 100 <1.00° <1.00 3.71 11 36.67
Bacillus cereus 2.313+0.45 1.30 3.08 30 100 1.40°+1.12  <1.00 2.96 19 63.33
Staphylococcus aureus <1.00 <1.00 2.56 14 46.67 <1.00 <1.00 2.32 2 6.67
Salmonella spp. N.D. N.D. N.D. - - N.D. N.D. N.D. - -

*TMAB: Total mesophilic aerobic bacteria; N.D.: Not detected; n: number of analysed samples; n: number of positive analysed samples; SD: Standard deviation;
Results are expressed as mean+SD; **Means with different superscripts within a row are significantly different (p<0.05).
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Conclusion

This research assessed the physicochemical properties and
microbiological features of Burdur sis kofte. Consequently, it
was determined that Burdur sis kofte samples mostly met the
legal requirements specified in the Turkish Food Codex in
terms of physicochemical properties, except for their salt and
fat contents. On the other hand, Burdur sis kofte samples col-
lected from fast-food restaurants showed significant variation
in terms of physicochemical properties. The microbiological
attributes of cooked Burdur sis kofte samples generally met
the legal standards. However, some raw Burdur sis kofte sam-
ples surpassed the limit values for TMAB, yeast-moulds, and
total coliforms. On the other hand, B. cereus and S. aureus
counts found in all raw and cooked Burdur sis kofte samples
were within the acceptable limit values. Moreover, Salmo-
nella spp. was not found in any of the raw and cooked Burdur
sis kofte samples. Ultimately, this research revealed that the
hygienic quality of specific raw Burdur sis kofte samples was
inferior to that of cooked ones. The cooking process plays a
significant role in reducing the microbial load in Burdur sis
kofte. The present study results indicate the insufficient hy-
gienic quality of raw Burdur sis kofte; thus, necessary pre-
cautions should be taken during the preparation, processing,
and storage of raw Burdur sis kofte.
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