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Use of Raw, Thermized and Pasteurized Cow’s Milk for Making Siirt Herby Tulum
Cheese*
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Dereli ON, Gulmez M, Yildiz Bayhan K, Uner S. Use of Raw, Thermized and Pasteurized Cow’s Milk for Making Siirt Herby Tulum Cheese. Bozok Vet Sci
(2024) 5, (1):1-9.

Abstract: In this study, Siirt Herby Tulum Cheese was made from raw, thermized, and pasteurized cow milk collected from a farm. Production
and packing were accomplished in under 24 hours. Pasteurization was performed at 72°C for 1 minute, followed by termization at 68°C for 1
minute. Cloth formation was done at 32°C for 90 min. The clot was divided into 1x1x1 cm pieces, incubated for 45 min, and then filtered for
15 min. First, pressure was applied to the strained curd, which was then mixed with 1% salt and less than half the weight of milk for 12 hours.
Sirmo (Allium sp.) was added to the curd, and a second pressure was applied for 12 h at the same weight as the milk. Chickpea-sized cheese
samples were tightly packed in a plastic screw cap box and matured at 4 °C for 120 days. The curd efficiency was calculated as the ratio of curd
to milk. The yield percentages for raw, thermized, and pasteurized milk curds were 26.7, 38.6, and 21.1, respectively. Dry matter levels were
similar (45% on average) in all three cheeses. Pasteurized milk cheeses achieved acceptable microbiological quality on the first day, thermized
milk cheeses on the 60th d, and raw milk cheeses on the 90th d. During the process, raw milk cheeses' pH climbed from 5.4 on the firstd to 7.1
on the 120th. These values were measured in pasteurized milk. Pasteurized cow's milk improved acidity and pH to an acceptable level. It was
determined that Siirt Herby Tulum Cheese may be made from pasteurized cow's milk, with a minimum of 20% fat, 20% protein, 45% dry
matter, and a maximum of 2% salt. The proposed method has the potential to improve manufacturing standards, hygiene, and cost-effectiveness.
It is possible to conduct additional research on the subject and build the best industrial manufacturing procedure.

Keywords: Cow’s milk, Siirt herby cheese, thermization, pasteurisation, ripening

Cig, Termize ve Pastorize Inek Siitiiniin Siirt Otlu Tulum Peyniri Yapiminda Kullanimi

Ozet: Bu ¢alismada, bir ¢iftlikten alinan inek siitiiniin ¢ig, termize ve pastorize formlar1 kullanilarak Siirt otlu tulum peyniri tiretildi. Uretim ve
ambalajlamanin 24 saat i¢erisinde tamamlanmasi saglandi. Siit, 72°C 1 dk siireyle pastorize edildikten sonra 32 *C'de 90 dk siireyle mayalandi.
Piht1 1x1x1 cm piht1 biiytikliigiinde kirilarak 45 dk bekletildikten sonra 15 dakika siireyle siiziildii. Siiziilen telemenin % 1'i kadar tuz eklenen
teleme 12 saat siireyle siit agirhginin yaris1 kadar agirlik altinda birinci baski uygulandi. Teleme kirilarak sirmo (Allium sp.) eklendi ve
kullanilan siitiin agirhigina esit agirlik altinda 12 saat siireyle ikinci baski uygulandi. Nohut biiyiikliigiinde ufalanan peynir drnekleri plastik vida
kapakli ambalajda 4°C’de 120 giin siire ile olgunlastirildi. Piht1 kirmadan sonra kendiliginden siiziilen teleme miktarinin siite oran1 kullanilarak
teleme randimani hesaplandi. Cig, teremize ve pastdrize siit telemelerinde % randiman sirasi ile 26,7, 38,6 ve 21,1 olarak tespit edildi. Her ii¢
peynirde de benzer kuru madde diizeyi (ortalama %45) tespit edildi. Pastorize siit peynirlerinin ilk giinde, teremize siit peynirlerinin 60. giinde
ve ¢ig siit peynirlerinin 90. giinde uygun mikrobiyolojik kaliteye ulastig1 gozlendi. Siireg igerisinde ¢ig siit peynirlerinde pH ilk giinde 5,4 iken
120. giinde 7.1’¢ yiikseldi. Pastorize siitte ise bu degerler 6,1 ve 5,9 olarak 6l¢iildii. Pastorize inek siitii kullanmakla yeterince asitlik ve pH
gelisimi gozlendi. Pastorize inek siitii kullanilarak igeriginde en az %20 yag, %20 protein, %45 kuru madde ve en fazla %2 tuz olacak seklide
Siirt otlu tulum peyniri iiretiminin yapilabilecegi goriildii. Daha standart, hijyenik ve ekonomik iiretim yapilmast igin 6nerilen metot yararli
olabilir. Konunun daha fazla arastirilmasi ve ideal endiistriyel tiretim prosesinin gelistirilmesi saglanabilir.

Anahtar Kelimeler: Inek siitii, Siirt otlu peyniri, termizasyon, pastdrizasyon, olgunlastirma.

1. Introduction

Tiirkiye has 193 cheese kinds, making it one of the countries
with the most. Although the basic production processes for
these cheeses differ slightly, the resulting product exhibits
distinct characteristics (1). Cheese's contribution to tourism
can be increased by standardizing its production in Anatolia,
ensuring its hygiene, and ripening it (2-4). The proportion of
traditional cheeses among the 753 thousand tons of cheese

produced in Tiirkiye is unknown (5). The most common type
of herby cheese is Van Herby Cheese, which has a
Geographical Indication Certificate (6). Other herby cheeses
include Urfa, Bitlis, Hakkari, Trabzon, Erzincan kegene, and
Siirt. Siirt Herby Cheese is often made from raw sheep milk
or a combination of sheep and goat milk. While sirmo (sirik,
Allium sp.) is the most common herb added to cheese, it has
been noted that herbs such as heliz (Ferula orientalis) and
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cirig (Eremurus spectabilis) are also used depending on the
consumer's preferences (7).

Scientific research has led to the achievement of industrial
production and national consumption of Van Herby Cheese
(8-16). For other regional herby cheeses, there was only one
available scientific study (17). Official documents specify the
minimum technical and hygienic standards for cheeses, and
official inspections are conducted in accordance with these
standards  (18-20). Herby cheeses' chemical and
microbiological quality attributes were examined, and any
potential health problems were highlighted. It has been
demonstrated, therefore, that the sanitary quality and contents
of regional cheeses made by non-commercial businesses are
subpar (21-33). According to reports, Siirt Herby Cheeses
sold at points of sale do not meet norms for chemical and
microbiological quality (34-37).

Studies on Van Herby Cheese have indicated that using cow's
milk is appropriate (10,11,13, 14). These days, big businesses
sell their cow's milk-based Van Herby Cheeses over the
country. When it comes to the number of sheep and goats,
Siirt is one of the major provinces. But getting enough milk
and making enough herby cheese to sell nationwide seems to
be a challenge. Thus, in this investigation, pasteurized cow's
milk was utilized. This will likely be the first experimental
study utilizing pasteurized cow's milk on Siirt Herby Tulum
Cheese. We think the results could help in the future to
enhance the product's technological production process.

Models of Van Herby Cheese production have been
thoroughly examined (8-16). Following the pasteurization of
various milks, herby cheeses were vacuum-packed and their
chemical alterations were monitored for ninety d. According
to reports, there are no appreciable differences in the finished
product's qualities when using goat milk either by itself or in
conjunction with cow milk (15). Using raw and pasteurized
cow, sheep, and goat milk, Tungtiirk et al. (38) created both
raw milk cheese using the conventional method and cheese
samples using the model industrial production method
employing pasteurization and starting culture. They then
looked at the changes that occurred over the ripening phase.
No recommendations for technological processes were given
as a consequence of the investigation. An experimental study
on Siirt Herby Cheese used sheep's milk. According to
studies, additional study is required before cheese can be sold
(17). The development of a technological procedure
appropriate for cow's milk could aid in the national
production and promotion of Tulum cheese flavored with
herbs. Cow's milk was used in this investigation to prepare
samples of raw, thermized, and pasteurized milk cheeses,
which were then matured for 120 d at +4°C. With the
understanding that the samples' physical, chemical, and
microbiological characteristics complied with applicable
regulations and laws, every attempt was made to manufacture
and package the cheese in less than a day.

2. Material and methods
Materials

Raw milk: The milk, which was milked on a farm near Siirt's
city center, was filtered with a cloth strainer and sent to the
laboratory within an hour, where it was separated into three
equal pieces. Portions were utilized to make raw, thermized,
and pasteurized milk cheeses. The created cheeses were
packed tightly into 100 ml sample containers, leaving no air
space. Cheese samples were ripened at +4°C for four months
and analysed once a month.

Rennet; Rennet was purchased from a local market, brought
to the laboratory and kept at room temperature.

Herb (Sirmo, Sirik, Allium sp.): Citizens harvested herbs
from the plateaus and sold them in the market. After being
sorted and cleaned with drinking water, the herbs were
chopped to about 5 mm size and mixed into the curd at a rate
of 3% (w/w) between the first and second presses.

Salt: Local rock salt used in cheese production was employed.

Press material: Plastic containers filled with water were used
on the curd and curd formed into a bundle in a filter cloth.

Making herb cheese using raw milk: Raw cow milk was
heated to 35°C. Calcium chloride (200 ppm, w/v) was mixed
into the milk. The rennet was added to the milk at 32°C and
left for 90 minutes. The clot was sliced to 1x1x1 cm size and
left for 45 min. The clot was placed in a press towel and
filtered for 15 min. The resulting curd was crumbled into
chickpea-sized pieces and mixed with 1% of the curd's weight
in salt. The salted curd was subjected to the initial pressure
for 12 h with a weight equal to half that of the milk. The curd
was crushed to the size of chickpeas, and 20% of the milk
solids were combined with Sirmo (Allium sp.). For 12 h, the
curd was subjected to a second pressure equal to the weight
of the milk. At the end of the pressing, the curd, which had
crumbled to the size of chickpeas, was securely packed into
plastic containers.

Making herby cheese using thermized milk: Raw sheep milk
was therified at 65°C for 1 minute and immediately cooled to
37°C. All other processes were applied as in raw milk cheese
making.

Making herb cheese using pasteurized milk: To make herby
cheese, raw sheep milk was heated to 65°C for 1 minute
before cooling to 37°C. All other processes were carried out
in the same manner as for manufacturing raw milk cheese.

Making herby cheese using pasteurized milk: Raw sheep milk
was pasteurized at 72°C for 1 minute and then cooled to 37°C.
All other processes were carried out in the same manner as
when manufacturing raw milk cheese.
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Milk:
Raw, thermized or Coagulation:
pasteurized. 32 °C', 90 min.

Clot cut: Drainage:

1x1x1 cm in sizes, 15 min,
45 min syneresis. spontaneously.

Salting: First press: Herb addition: Second Press:

At a rate of 20% of
dry matter of the
milk.

At the same weight
of the milk, 12 h.

At a rate of 1% of At a half weight of
curd. the milk, 12 h.

Packaging: Ripening:

Tightly sealed plastic At4°C' for 120 d

containers

Figure 1: Experimental Siirt Herby Tulum Cheese making.

Raw milk analyses: Raw milk pH was measured using a
handheld pH meter (AZ 8685, Taiwan). Acidity was
determined using the titrimetric method, and the findings
were reported as %LA. Milk was also examined using a milk
analyzer (Lactoscan LS, Nova Zagora, Bulgaria) (39).

Coagulant Strength determination: Coagulant strength was
determined by diluting the coagulant (Yayla Rennet, Tuzla
Istanbul) by one-tenth. Raw milk was heated to 35°C. 1 mL
of diluted coagulant was added to 10 mL of hot milk, and the
clot formation duration was measured. The coagulant strength
was determined using the formula (40).

Analysis of milk, curd and cheese samples

The pH and acidity of the samples were determined according
to Sadler and Murphy (39), dry matter was determined
gravimetrically according to TS EN 1SO 5534/AC (41), fat
was determined using the Van Gulik method (TS ISO 3433)
(42), and salt was determined gravimetrically according to TS
EN 1SO 5943;2007 (43).

Microbiological tests were conducted on 10 mL of raw milk
and 10 g of cheese. Cheese samples were homogenized by
external hand maceration in 90 ml of sterile physiological
saline (FTS) in a sterile sample bag. One of the homogenates
was employed in serial dilution. The pour plate technique (44)
was used to inoculate 1 mL samples from repeated dilution
tubes. Coliform group bacteria were counted on solid media
using TS ISO 4832 (45), then spreaded onto Violet Red Bile
Lactose Agar (VRBLA, Oxoid CMO0107). After 24 h of
incubation at 30 °C, pink-red colonies with a pink
precipitation ring were counted. The coagulase test and
counting of Coagulase-positive staphylococci were carried
out in accordance with TS EN I1SO 6888-1 (46). Baird Parker
Agar (BPA) petri plates were utilized, which were then
incubated at 37°C for 48 h. The real number was determined
by performing a coagulase test on ten black lustrous colonies
with a diameter of 1.5 - 2.5 mm and a translucent zone
surrounding them.

Statistical analysis

One-way analysis of variance (ANOVA) followed by a
Duncan test was done to verify differences between means
using IBM SPSS Statistics 28 (IBM Corporation, Somers,

NY, USA). Differences were considered significant at the
probability level p < 0.05.

Results

The raw milk analysis findings are shown in the table. When
the analytical values were evaluated, it was found that they
were within the cow's milk criteria, with no anomalous values
detected. It was found that the fat ratio was 3.29%, the protein
ratio was 3.1%, and the density was 1.034. The pH of raw
milk was found to be 6.8, and the acidity was 0.18 (%, lactic
acid). In raw milk curd, the pH of the strained curd prior to
the first pressing is 6.0; in thermized milk curd, it is 6.2, and
in pasteurized milk curd, it is 6.8. The three curds' relative
acidities were found to be 0.25, 0.21 and 0.18.

Table 1: Analytical results acquired after 15 minutes of
spontaneous draining of the curd formed from cow milk used
to make cheese.

)

—_ = E
S = s O
g £ 8 e T 8 ¢ &
§ £ £ 23 % % £ =z
£ g 2 £ 52 % & = =
> 8 £ ® N~ ® 2 £ 8
T S 28 5§ 28 2 3§ %
‘o o — 9]
< 6 & = 35 5 8 &£ S
Rawmilk 69 0,18 136 3,25 3,29 4,88 0,74 1,031 -0,566 6,19
Raw milk 6,0 0,25 ND* ND ND ND ND ND ND ND
clot
Thermized 6,2 021 ND ND ND ND ND ND ND ND
milk clot

Pasteurized 6,8 0,18 ND ND ND ND ND ND ND ND
milk clot

*: Not determined.

The microbiological investigation of raw milk revealed the
presence of Coagulase-positive staphylococci at 3.9 log
cfu/ml and coliform group bacteria at 6.3 log cfu/ml. Tables
and figures have not used to display these results.

Weights were taken three times after the clot was extracted.
The collected values were proportioned to the weight of the
milk used to get the efficiency percentage. Following
spontaneous filtration, the curd's yield values (%) after the
first and second pressings were determined to be as follows:
31.7 and 26.7 for the raw milk cheese samples, 44.1 and 38.6
for the thermized cheese samples, and 24,7 and 20.1 for the
pasteurized cheese samples. Figure 2 provides the values.
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Fig. 2. Curd yield after spontaneous drainage
(Curd rate to the milk,%, w/w)

Before first press After first press After second press

e Raw milk cheese e Thermized milk cheese Pasteurized milk cheese

Three distinct cheeses were created by preparing three
distinct curds in the same way. The cheeses were then sealed
in plastic sample containers with lids and allowed to ripen at
4 °C. Analyses were carried out on ripening d 1, 30, 60, 90,
and 120. At every level of the analysis, it was discovered that
the pH values that were acquired from the analyses varied.
Pasteurized milk cheeses were shown to have a higher pH
than other varieties from the first to the ninety-first d. Up to
this point, there was a statistically significant difference
(p<0.05) in the pH values of the two samples. On the other
hand, raw milk cheese was found to have an abnormally high
pH (7.3) on d 120. The pH of pasteurized milk cheese was
found to be 5.9, whereas that of thermized milk cheese is 4.6.
In Fig. 3, pH values are displayed.

Fig. 3. pH (Mean+ SD).

73
:2 os o 59
510 T 5 48 %9 4749 4,7 47 4,6
4,0
30
20
10
0,0

1 120

ANALYSIS DAYS AT RIPENING PERIOD

® Raw milk cheese m Thermized milk cheese Pasteurized milk cheese

For every d of analysis, distinct acidity values were found for
each of the three types of cheese. Every one of these numbers
was shown to be statistically distinct from the others. The
acidity value of raw milk cheese is 1.2 on the first d it is
prepared and packed; for thermized milk cheese and
pasteurized milk cheese, it is 0.7 and 0.5, respectively. The
acidity of the processed milk cheese rose and the raw milk
cheese fell during the next d, approaching one another. The
value difference between these two cheeses has dropped to
0.1%, notwithstanding a statistical difference between them.
On the 120th d of ripening, the acidity values (1.2) of raw
milk and thermized milk cheese were comparable; however,
in pasteurized milk cheese, this value was found to be 0.9

(Figure 4).

Fig. 4. Acidity, lactic a. %, val/w, (Mean+ SD)

18
1,6
14 12 1,212
1,2
10 0 5 50035 0,9
0,8 DI? 0 7 0
0,6 GTS
04
0,2
0,0
1 120
ANALYSIS DAYS AT RIPENING PERIOD
m Raw milk cheese m Thermized milk cheese Pasteurized milk cheese

The dry matter levels of the cheeses made from heated milk
had the greatest values when ordered from high to low. A
statistical confirmation of this difference was also found
(p<0.05). There was no apparent distinction between
pasteurized and raw milk cheese. It was noted that the
samples' moisture loss was not appreciably low. Figure 5
provides the values.

Fig. 5. Dry matter, %,w/w (Meanz SD).
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For every d of analysis, distinct fat values were found for each
of the three varieties of cheese. Every one of these numbers
was shown to be statistically distinct from the others. The
cheese's percentage fat value is 23.5 in raw milk cheese on
the first d it is prepared and packaged; it is 24.3 in thermized
milk cheese and 27.2 in pasteurized milk cheese. There was a
statistically significant difference (p<0.05) in the fat content
of the cheeses. Throughout the ripening phase, the values
stayed quite stable (Fig. 6).

Fig. 6. Milk fat, %, w/w (Mean+ SD}
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In the cheese that was packed, the amount of salt that was
added at a rate of 1% of the curd weight prior to the first
pressing was measured at 2.05%. The salt levels in its
packaging did not alter as it ripened, and these results have
not been reported before. The raw milk and fermented milk
cheeses were found to contain very high levels of coagulase-
positive staphylococcus populations. In raw milk cheese, the
degree of contamination was found to be 5.1 log cfu/g, but in
therified milk cheese, it was found to be 3.8 log cfu/g. In raw
milk, these values were found to be 3.9 log cfu/g (the datum
has not been given in Tables or Figures). During the cheese
production step, an increase in Coagulase-positive
staphylococci was found. Pasteurized milk cheeses had a
contamination level of 1.6 log cfu/g, which is acceptable and
less than what needed to be counted on the 60th d. In raw milk
cheeses, the number declined significantly until the 60th d,
however it only dropped to 1.9 log cfu/g. Even on the 60th d,
a large quantity of Coagulase-positive staphylococci (4.2 log
cfu/g) was found in raw milk cheese. On the 90th d of
ripening, it was noted that the amount of coagulase-positive
bacteria in all samples dropped below the countable threshold
(>10 cfu/g) (Fig. 7).

Fig. 7. Coliforms, log cfu/g
(Meanz SD).
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Both raw milk and fermented milk cheeses have extremely
high concentrations of coliform bacteria. In raw milk cheese,
the degree of contamination was found to be 5.7 log cfu/g,
while in the thermized milk cheese, it was found to be 5.0 log
cfu/g. In raw milk, these values were found to be 6.3 log
cfu/g. Coagulase-positive staphylococci were found to be
more prevalent throughout the cheese production phase. The
allowable contamination level in pasteurized milk cheeses
was found to be 1.7 log cfu/g, and on the 30th d, it dropped
below the countable limit. In raw milk cheeses, the number
dropped gradually until the 120th d, although it only dropped
to 2.5 log cfu/g. On the 30th d, there were even more
Coagulase-positive  staphylococci (4.8 log  cfu/g);
nevertheless, on the 60th d, the amount was seen to fall below

the countable level (Fig. 8).
Fig. 8. Coagulase positive staphylococci, log cfu/g (Mean+ SD).
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Discussion and Conclusion

Siirt Herby Tulum Cheese is packaged without the use of
mold cheese; instead, the cheese is crushed and pushed into
the container, unlike other herby cheeses, which employ
Cacik (Cacik in Turkish) (17, 37). To get rid of extra salt from
the cheese, cheese molds are cleaned in water after being dry
salted. After that, the molds are broken apart and imprinted
on the package. The likelihood of the cheese becoming
tainted rises in this situation. The conventional production
method's use of raw milk could be another cause of infection.
We think it's difficult to keep cheese from getting
contaminated in unsuitable places, like under the stairs or in
a home.

There may be variations in the quality of the final product if
milk is used in production without consideration for variables
like breed, age, race, season, and mixing ratios that affect the
content of milk. As a result, before milk is turned into cheese,
it must be standardized (23). The technology used to produce
Siirt Herby Cheese can be improved by carrying out in-depth
research on this topic.

The tissue in herby cheeses breaks up into little lumps either
on its own or when pressure is applied. The cheeses have to
be completely dried out and seem semi-dry in order to acquire
this texture. To achieve this, a large quantity of salt and press
weight are employed, and the press time is increased by three
to four d. The cheeses are kept at about 20°C during this time
to guarantee that the acidity rises and ripening starts
(5,6,10,23). We think that extensive manual processing and a
prolonged production process are unsuitable for sanitary and
modern production. Because of this, we believe that, as was
done in this study, it would be suitable to complete the
production in a d and package the product the same d. There
is no prior research on this topic pertaining to herby tulum
cheese that we are aware of. The findings of microbiological
and chemical analyses indicate that herby tulum cheese can
be made from pasteurized cow's milk in less than a d (Fig. 3—
8).

Only the values for moisture, dry matter, fat in dry matter, and
salt in dry matter are included in the Herby Cheese Standard
(47). Values for dry matter, fat, ash, and salt are included in
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the Geographical Indication Certificate (5) for Van Herby
Cheese. Values for pH and acidity are absent from both
papers. The Herby Cheese Standard does not include an ash
value. The pH, acidity, and protein content of cheeses are not
covered by the law. This suggests that when developing
processes, there is no set norm for acidity and pH.

The table displays the results of the milk and curd analyses.
It was found that milk had a density of 1.031, a fat content of
3.29%, and a protein content of 3.1%. It was found that raw
milk has a pH of 6.8. The pH of the curd filtered before the
first pressing in the samples was found to be 6.0 in the case
of raw milk curd, 6.2 in the case of thermized milk curd, and
6.8 in the case of pasteurized milk curd. It has been noted that
this is a typical occurrence and that the bacteria found in raw
and heated milk both multiply and lower pH levels while
cheese is being made. Similar to this, it was found that the
acidity of raw milk curd dropped to 0.25% and the acidity of
curd milk curd to 0.21%, despite the fact that the acidity of
raw milk (lactic acid) was 0.18%. The acidity of pasteurized
milk (0.18%) stayed constant with that of raw milk. The same
explanation that applies to pH also applies to this
circumstance. By eliminating the tainted flora, pasteurization
stopped the pH drop and acidity rise. Nonetheless, it is known
that curd has a high enough acidity in both raw and heated
milk to raise acidity and lower pH during the production
stage. This is not the right environment for making cheese the
normal, healthful way. Ultimately, we noticed a discernible
drop in indicator microorganisms (coagulase positive
staphylococci and coliform) in the samples we prepared on
the 60th ripening d (Figures 7,8). Similar to raw milk, thermal
milk is not ideal for making cheese right away. But more
thorough study needs to be done on this topic, including a
look into what kind of milk can be used to make cheese after
thermization rather than pasteurization. It was believed in this
investigation that the high microflora load of milk (3.9 log
cfu/ml coagulase positive staphylococcus and 6.3 log cfu/ml
coliform) prevented termization from offering adequate
assurance. Pasteurized milk cheeses did not exhibit a fall in
pH or an increase in acidity. In this instance, using starter
culture and/or ripening culture in cheeses ingested after
ripening is required, as all scientific research recommend.

According to the Turkish Food Codex Microbiological
Criteria Communiqué (19), as a hygienic requirement, the
amount of Enterobacteriaceae in pasteurized milk may not
exceed 10 log cfu/ml. The rule for pasteurized milk does not
include any values for coagulase positive staphylococcus or
coliform. Given that the study's raw milk had 6.3 log cfu/ml
coliforms and 3.9 log cfu/ml Coagulase-positive
staphylococci - both of which were significantly higher than
the maximum permitted quantity of Enterobacteriaceae (10
log cfu/ml) - it is recognized that raw milk of this quality
should not be used to process thermized milk into cheese
without pasteurization. It was shown that the samples'

bacterial ~ population, including  Coagulase-positive
staphylococci and coliform, which are regarded as markers,
was high even during the ripening period (Figure 7,8). The
number of colonies in the milk at 30°C (per ml) must be <
500,000 if raw milk from species other than cows is to be
utilized in the making of raw milk cheese without any heat
treatment (24). The coliform count (6.3 log cfu/ml) in the
milk utilized in this investigation was found to be even
higher. It was shown through the examination of cheese
samples obtained from sales locations that Siirt Herby
Cheeses' hygienic quality did not meet requirements (37).
According to Giilmez et al. (17), pasteurized sheep milk is
required for the manufacturing of Siirt Herby Tulum Cheese,
as raw or matured milk is not acceptable.

Twenty pieces of Siirt herby tulum cheese were measured for
pH at a minimum of 4.4 in Siirt province sales points. The
highest value measured was 6.3, while the average was 5.3
(37). A different earlier study found that throughout the
course of 90 d of ripening, the pH of herby cheese dropped
from 4.89 to 4.52 (15). The pH level of the herby cheese
samples taken at the sales point has been reported to be at
least 4.2, average 5.3, and maximum 6.8, based on the results
of numerous other studies (4,7,8,21,28,36). The pH value of
7.3 found in this study's experimentally manufactured raw
milk cheese on the 120th d of ripening is noticeably higher
than the values found in other research. It is unacceptable for
cheese to have this pH level. Thermized milk cheese and
pasteurized milk cheese were found to have pH values of 4.6
and 5.9 on the 120th d, respectively (Fig. 3.4). The samples
were produced using pasteurized milk, however neither a
starting culture nor a ripening culture were utilized.
Nonetheless, pH dropped and acidity rose. The bacteria that
caused the fermentation were those that survived
pasteurization and subsequent contaminations during
processing and were spread by herbs, yeast, and/or the
indigenous b of milk. Pasteurized milk cheeses were found to
have a pH that dropped until the 30th d and then climbed,
reaching 5.9 on the 120th d (Fig. 3). It has been previously
documented that Siirt Herby Cheeses produced with
pasteurized milk had changes in pH and acidity (17). This was
taken to mean that the pH was rising and ripening was still
ongoing. It was determined that thermized milk cheeses had
superior pH stability. Making pasteurized milk cheeses with
milk that has starter culture in it is more appropriate (9,13,14,
17). We think it would be good to ascertain the acceptable pH
ranges for cheeses, including herby cheeses, that are sold after
ripening in their packaging.

The acidity of the herby cheeses marketed in the Siirt city
center was found to be at least 0.8 in earlier tests; the highest
was found to be 4.1, and the average was 1.9 (37). According
to reports from other researchers that examined herby cheeses
bought from sales points, several samples had acidity values
as low as 0.11% (13), 0.18% (23) and 0.24 (14). These values
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are unique to curd cheese, thus it's possible that matured
tulum cheese has different causes for them to exist. It could
be argued that protein deterioration or overripening neutralize
acidity. According to a study, throughout the ripening stage,
the acidity (%, lactic acid) increased from 0.62% to 1.05%
(15). In a recent study, it was shown that during the 120-d
ripening phase, the acidity of Siirt Herby Cheese—which is
made with sheep's milk—rose to a level of 0.8% lactic acid.
The findings of this investigation showed that on the 120th d,
the discrepancies between raw and pasteurized milk cheeses
closed and equalized (17). We think that when making Siirt
Herby Cheese, it would be advantageous to adjust the acidity
to reference standards.

Herby tulum cheeses are produced differently and have
similar chemical compositions to other tulum cheeses, but
according to the Tulum Cheese Standard (48), their dry matter
content must be at least 45% and their moisture content no
more than 45% (or 50% in the case of low-fat and fat-free
tulum cheeses). The Herby Cheese Standard (47), however,
claims a greater moisture value (maximum 60%). The value
of this is comparable to that of white cheese. According to
Giilmez et al. (17), samples of Siirt Herby Tulum Cheese
prepared with sheep's milk had varying levels of dry matter
(41-46%). In their examination of samples of herby cheese
obtained from sales locations in Siirt's city center, Giilmez et
al. (37), discovered that the cheeses' dry matter content was
at least 34.6%; they recorded a maximum of 57.9% and an
average of 49.6%. There are significant variations in the dry
matter ratios of the cheeses that are sold, according to
research. It was noted in other earlier research that the dry
matter ratio of the Siirt Herby Cheeses sold was not typical
(34-36). According to reports, the dry matter content of the
cheeses sold at Bitlis, Hakkari, and VVan Herby Cheeses varies
significantly (21-28,29,30, 32). Cheeses packed in airtight
packaging have very little moisture loss (8,12,14, 17). Despite
using cow's milk in this investigation, the cheeses' dry matter
content was only about 50% (Fig. 5). This data leads us to
assume that, similar to other tulum cheeses, it would be OK
to market herby cheeses with a dry matter standard of at least
45% and ideally at least 50%.

The percentage of milk fat in dry matter is stated to be at least
45% in the Herby Cheese Standard (47), at least 16.75 percent
at most 19.21 percent, and on average 17.29 percent in the
Van Herby Cheese Geographical Indication Certificate (5).
According to Giilmez et al. (17), samples of Siirt Herby
Tulum Cheese prepared with sheep's milk had an average fat
content of 18%. In their examination of herby cheese samples
obtained from sales locations in Siirt's city center, Giilmez et
reported similar outcomes. It was noted in raw, pasteurized,
and thermized sheep's milk milk cheeses in an earlier
experimental investigation by et al., and it was stated that only
pasteurization could offer adequate sanitary guarantee. In
their examination of twenty samples of herby cheese obtained

al. (37) discovered that the cheeses' dry matter included a
minimum of 31.2% fat; the highest percentage they recorded
was 63.5%, and the average was 46.8%. It was noted in other
earlier research that the dry matter ratio of the Siirt Herby
Cheeses sold was not typical (34—36). The dry matter contents
of the cheeses sold at Bitlis, Hakkari, and VVan Herby Cheeses
have reportedly been shown to differ significantly (21—
28,29,30, 32). It has been noted that there can be a 20-30%
variation in fat content amongst cheeses that are sold (37).
According to these research, the dry matter ratios of the
cheeses that were for sale varied significantly. We think it
would be fair to set a minimum and maximum fat level of
20% and 25% for herby cheeses. We found that Siirt Herby
Tulum Cheese made using cow's milk can have fat values that
are standardized between 20 and 25 percent in this
experimental study (Fig. 6).

The maximum permitted salt concentration in the dry matter
of tulum cheese according to the Cheese Communiqué (20) is
5%. It is acknowledged that Tulum cheese should have a
maximum salinity of 2.25%. According to the Herby Cheese
Standard (47), the maximum salt content is 7.5%, whereas the
Van Herby Cheese Geographic Indication document states
the maximum salt content is 6.9%. They discovered that the
dry matter of the cheeses had a minimum of 1.1% salt content,
with a maximum of 4.5% and an average of 2.9%, after
analyzing samples of herby cheese that were purchased from
Siirt city center sales points (37).

Coagulase-positive staphylococci are the indicator microbe
group that must be found in tulum cheese in numerical
numbers, with a maximum level of 103 cfu/g permitted,
according to the Turkish Food Codex Microbiological
Criteria Communiqué (19). According to reports, three of the
five samples that were collected for examination should
include no more than 102 cfu/g of Coagulase-positive
staphylococci, and the other two samples should contain no
more than 103 cfu/g. In raw milk, coagulase-positive
staphylococcus levels of 3.9 log cfu/g were found. In
thermized milk cheese, contamination was found at 3.8 log
cfu/g and 5.1 log cfu/g. Coagulase-positive staphylococci
were found to be more prevalent throughout the cheese
production phase. Pasteurized milk cheeses had a 1.6 log
cfu/g contamination level, and their hygienic quality was
found to be adequate. On the 60th d in thermized cheese
samples and the 90th d in raw milk cheese samples, it did,
however, drop to a level that would be deemed hygienic.
Other types of cheese were found to drop below the countable
level only on the sixty-first d (Fig. 7). Giilmez et al. (17)

from sales locations in Siirt's city center, Giilmez et al. (37)
discovered that the cheeses had a minimum of 3.2 log cfu/g,
a maximum of 7.3 log cfu/g, and an average of 5 log cfu/g of
Coagulase-positive staphylococci. These numbers are all
above the level for contamination. High amounts of
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contamination were found in samples obtained from sales
locations in a few other earlier investigations (21—
23,31,35,36).

The Turkish Food Codex Microbiological Criteria
Communiqué (19) states that the criterion does not include
counting coliform bacteria in cheese. Nevertheless, in order
to assess the degree of hygiene and provide specific
commentary on the impact of pasteurization and thermization
on hygiene, analysis of coliforms was also carried out in this
investigation. In raw milk, levels of the coliforms were found
to be 6.3 log cfu/g. In raw milk cheese, the degree of
contamination was found to be 5.7 log cfu/g and in thermized
milk cheese, 5.0 log cfu/g, respectively, exceeding acceptable
limits. With the exception of the pasteurized milk cheeses,
large levels of contamination (>3 log cfu/g) were found in the
other two cheeses on the first d of ripening; however,
contamination over this level was only seen in the raw milk
cheese at d thirty (Fig. 7). In a prior experimental work with
sheep milk, Giilmez et al. (17) found that on the 120th d of
ripening in raw milk cheese and on the 90th d of ripening in
thermized milk cheese, it dropped below 3 log cfu/g. It has
been stated that pasteurization is required to guarantee
hygiene. The coliform level in the 20 herby cheese samples
that Giilmez et al. (37), analyzed from sales points in the Siirt
city center, was found to be at least 1 log cfu/g, at most 9 log
cfu/g, and on average 4.6 log cfu/g. These humbers are all
above the level for contamination. High levels of
contamination, greater than 3 log cfu/g, were seen in samples
obtained from sales locations in a few other earlier studies
(21-23,31,35, 36).

Because of this, it appears that pasteurized milk must be used
in production rather than raw or termized milk, as the existing
state of raw milk hygiene is insufficient. Siirt Herby Cheese
appears to be able to be made with cow's milk. Cheeses that
are low-fat, semi-fat, and full-fat can be made by
standardizing the milk that is used. comprehensive analyses
of the HACCP system, the industrial production model, the
prerequisites, the minimum conditions, a thorough product
description, the workflow diagram, the facility layout and
operation process, the critical control points, the critical
limits, the barrier technology, and the Siirt Herby Cheese
recall procedures. It's still not finished. Being one of the initial
investigations on tulum cheese with Siirt herb, this study is
anticipated to be a valuable resource for future research. We
think it would be advantageous to carry out additional
research on the topic and create procedures that abide by legal
requirements and technical advancements.

Acknowledgment

Under the 2009-A project framework, the Scientific and
Technological Research Council of Tiirkiye (TUBITAK)
provided assistance for this study. Project name: Examining
the viability of producing Siirt Herby Cheese from raw,
thermized, and pasteurized cow milk. Undergraduate student
Ozgenur Dereli is the director, while Murat Giilmez is the
advisor. Project No0:1919B012202394, Project Period:
2022/1. We express our gratitude to TUBITAK for its
financial support of our research.

Conflict of Interest
The authors declare no conflict of interest.
References

1. Dingkal F. Anadolu peynirleri. 2015, E-Kitap, 59 s. Internet
erigimi. Erigim tarihi: 10/10/2022.

2. Karaca OB. Geleneksel peynirlerimizin gastronomi turizmindeki
6nemi. Journal of Tourism and Gastronomy Studies 2016; 4(2): 17-
39.

3. Durlu Ozkaya F, Giin 1. Anadolu'da peynir kiiltiirii. ICANAS 38
Uluslararas1 Asya ve Kuzey Afrika Caligmalari Kongresi, Eyliil
2008, Ankara.

4. Demirhan O, Cihangir E. Van otlu peynirinin geleneksel iiretim
hikayesi. J Tourism and Gastronomy Studies 2021; 9(3): 2286-
2319.

5. Anon. Van Otlu Peyniri Menge Tescili. Van Sanayi ve Ticaret
Odas1 Van 2018.

6. Hayaloglu AA, Fox PF. Cheeses of Turkey: 3 Varieties containing
herbs or spices. Dairy Sci and Technology 2008; 88: 245-325.

7. Dogan N. Siirt Ilinde diretilen "Siirt Otlu Peynirinin" bazi
Ozelliklerinin  belirlenmesi.  Yiiksek Lisans Tezi. Harran
Universitesi Fen Bilimleri Enstitiisii, 2012, Sanlwurfa.

8. Ocak E, Kdse $. Van otlu peynirinin {iretimi ve mineral madde
icerigi. Gida 2015; 40 (6): 343-348.

9. Durmaz H, Sagun E. Otlu peynirlerin iiretim ve olgunlagma
stirelerinin listeria monocytogenes'in {iremesi iizerine etkileri. Vet
Bil Dergisi 2004; 20(2): 87-93.

10. Isleyici O, Sancak YC. Van otlu peyniri. Yiiziincii Y11 U Saghk Bil
Dergisi 2005; 8(1-2): 48-58.

11. Ocak E, Tungtiirk Y, Javidipour I, Kose $. Farkls siit tiirlerinden
iretilen Van otlu peynirlerinde olgunlagma boyunca meydana
gelen degisiklikler: Mikrobiyolojik degisiklikler, lipoliz ve serbest
yag asitleri. Yiiziincii Y11 U Tarim Bil Dergisi 2015; 25(2): 164-
173.

12. Andig S, Tuncgiirk Y, Javidipour I, Gengcelep H. Farkli otlarin otlu
peynirin biyojen amin igerigi ve bazi 6zellikleri tizerine etkisi. Gida
2015; 40(1): 1-8.

13. Coskun H, Oztiirk B. Otlu peynirler ad1 altinda iiretilen peynirler
tizerinde bir arastirma. Gida Miihendisligi Dergisi 2001; 10: 19-23.




Dereli et al.

Bozok Vet Sci (2024) 5, (1): 1-9

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Tungtiirk Y, Ocak E, Kose S. Farklh siit tiirlerinden iiretilen Van
otlu peynirlerinin fiziksel ve kimyasal ozellikleri ile proteoliz
profillerinde olgunlagsma siirecinde meydana gelen degisimler.
Gida 2014; 39(3): 163-170.

Emirmustafaoglu A, Coskun H. Kegi siitii inek siitii ve bu siitlerin
karigimindan yapilan otlu peynirlerde olgunlasma boyunca
meydana gelen degisimler. Gida 2012; 37(4): 211-218.

Sagun E, Tarak¢1 S, Sancak H, Durmaz H. Salamura otlu peynirde
olgunlasma siiresince mineral madde degisimi. Yiiziincii Yil U
Veteriner Fakiiltesi Dergisi 2005; 16 (5): 21-25.

Giilmez M, Bayhan KY, Uner S. Effects of pasteurized sheep's
milk use on production and maturation of Siirt herby cheese. Bozok
Veterinary Science 2023; 4,(1): 1-11.

Tiirk Gida Kodeksi- Hayvansal gidalarin resmi kontrollerine iliskin
6zel kurallan belirleyen yonetmelik. Resmi Gazete Tarih/Sayi:
17122011/28145. Gida Tarim ve Hayvancilik Bakanligi, Ankara.
Tirk Gida Kodeksi- Mikrobiyolojik kriterler yonetmeligi (3
Miikerrer). Resmi Gazete Tarih/Sayr: 29.12.2011/28157. Gida
Tarim ve Hayvancilik Bakanligi, Ankara.

Tiirk Gida Kodeksi- Peynir tebligi (Teblig No: 2015/6). Resmi
Gazete Tarih/Say1: 08.02.2015/29261 Gida Tarim ve Hayvancilik
Bakanlig1, Ankara.

Senel E, Yildiz F, Yetisemiyen A, Durlu-Ozkaya F, Oztekin FS,
Sanli E. Evaluation of the biogenic amine content and some
chemical and microbiological properties of Urfa and Van herby
cheeses. Kafkas Universitesi Veteriner Fakiiltesi Dergisi 2012; 18
(4): 537-544.

Ozer E, Bostan K, Sagun E. Van otlu peynirlerinde mikrobiyojjik
kalite ve kiif florast. Yiiziincii Y1l Universitesi Veteriner Fakiiltesi
Dergisi 1992; 3(1-2): 53-59.

Kurt A, Akyiiz N. Van otlu peynirinin yapilis1 ve mikrobiyolojik
fiziksel ve kimyasal nitelikleri. Gida 1964; 9 (3): 141-146.

Kara S, Kose S. (). Geleneksel yontemle iiretilen otlu peynirlerin
bazi kalite ozelliklerinin ve biyoaktivitesinin belirlenmesi. Gida
2020; 45(5): 942-953.

Akkog¢ Z. Otlu peynirlerde histamin diizeyi ve mikrobiyolojik
kalitenin arastirilmasi. Yiiksek Lisans Tezi. Firat Universitesi
Saglik Bilimleri Enstitiisii, 2016, Elazig.

Ekici K, Okut H, Isleyici O, Sancak YC, Tuncay RM. The
Determination of some microbiological and chemical features in
herby cheese. Foods 2019; 11;8(1):23.

[zmen ER, Kaptan N. Dogu illerinde yapilan mahalli peynirlerden
otlu peynirler iizerine arastirmalar. Ankara Universitesi Zir Fak
Yayinlar1 1966; Ankara, Tiirkiye, 45 s.

Kavaz A, Bakirci I, Kaban G. Some physico-chemical properties
and organic acid profiles of herby cheeses. Kafkas Universitesi
Veteriner Fakiiltesi Dergisi 2013; 19 (1): 89-95.

Ogur S, Duruk M. Bitlis otlu peynirinin besin kompozisyonunun
ve kimyasal bilesiminin standartlara gore degerlendirilmesi. Food
and Health 2021; 7(2): 91-102.

Hallag¢ B. Bitlis otlu peynirlerinin bazi énemli fizikokimyasal ve
biyokimyasal 6zelliklerinin gida giivenligi yoniinden incelenmesi.
EJONS International J Mathmatics and Engineering Natural
Sciences 2021; 5(17): 139-147.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Isleyici O, Akyiiz N. Van ilinde satisa sunulan otlu peynirlerde
mikrofloranin ve laktik asit bakterilerinin belirlenmesi. Yiiziincii
Y1l Universitesi Veteriner Fakiiltesi Dergisi 2009; 20(2): 59-64.
Tekingen KK. Hakkari ve g¢evresinde fiiretilen otlu peynirlerin
mikrobiyolojik ve kimyasal kalitesi. Veteriner Bilimleri Dergisi,
2004; 20(2): 79-85.

Andic S, Genccelep H, Kose S. Determination of biogenic amines
in herby cheese. International J Food Properties 2010; 13(6): 1300-
1314.

Hallag B, Giiger Y, Kilinggeker O, Poyrazoglu ES. Geleneksel Siirt
peynirlerinin mikrobiyolojik kimyasal ve fiziksel 6zelliklerinin
belirlenerek  halk  sagligi agisindan  deZerlendirilmesi.
ADYUTAYAM 2021; 9(1): 61-72.

Ektiren D, Giines S, Vardin H. Siirt ve gevresinde iiretilen otlu
peynirlerin  fizikokimyasal ~ mikrobiyolojik  ve  duyusal
ozelliklerinin belirlenmesi. Harran Universitesi Miihendislik
Dergisi 2020; 5(3): 260-267.

Koyuncu M, Tungtiirk Y. Evaluation of the quality characteristics
of Siirt herby cheese: A traditional Turkish variety. Journal of the
Institute of Science and Technology 2020; 10(2): 1023-1029.
Giilmez M, Bayhan KY, Uner S. Technical, physical, chemical and
microbiological analyses of siirt herby cheese. Bozok Veterinary
Science 2022; 3(2): 33-39.

Tungtiirk Y, Ocak E, Kose $. Farkli siit tiirlerinden iiretilen Van
otlu peynirlerinin fiziksel ve kimyasal ozellikleri ile proteoliz
profillerinde olgunlagma siirecinde meydana gelen degisimler.
Gida 2014; 39(3): 163-170.

Sadler GD, Murphy PA. pH and Titratable acidity. In: Food
Analysis. Springer New York 2003, p207-225.

Tiirk Standartlart - TS 3844. Peynir mayasi. Tiirk Standartlar
Enstitiisii, Ankara.

Tiirk Standartlari- TS EN ISO 5534/AC. Peynir ve Iglenmis peynir-
Toplam kuru madde igerigi tayini. Tiirk Standartlari Enstitiisii,
Ankara.

Tiirk Standartlari- TS ISO 3433. Peynir - Yag muhtevast tayini -
Van Gulik yontemi. Tiirk Standartlar1 Enstitiisii, Ankara.

Tirk Standartlari- TS EN 1SO 5943. Peynir ve eritme peynir
tiriinleri- kloriir miktar: tayini- potansiyometrik titrasyon metodu.
Tiirk Standartlar1 Enstitiisii, Ankara.

Pouch DF, Ito K. Compendium of methods for the microbiological
examination of foods. American Health Association 2001,
Washington DC, USA.

Tirk Standartlari- TS ISO 4832. Gida ve hayvan yemleri
mikrobiyolojisi - koliformlarin sayimi igin yatay yontem - koloni
sayim teknigi. Tlirk Standartlar1 Enstitiisii, Ankara.

Tirk Standartlari- TS EN 1SO 6888-1. Gida zincirinin
mikrobiyolojisi - koagiilaz pozitif stafilokoklarin (Staphylococcus
aureus ve diger tiirler) sayim i¢in yatay yéntem - Bolim 1: Baird-
Parker Agar besiyeri kullanan yontem. Kabul Tarihi: 30.09.2021.
Ankara.

Tirk Standartlar1 - TS 13205. Otlu peynir standardi. Tiirk
Standartlar1 Enstitiisii, Ankara.

Tiirk Standartlari- TS 13001. Tulum Peyniri Standardi. Tiirk
Standartlar1 Enstitiisii, Ankara.




e- ISSN:2757-5179 https://dergipark.org.tr/tr/pub/bozokvetsci

Bozok Veterinary Sciences

Bozok Vet Sci
(2024) 5, (1): 10-17
doi: 10.58833/bozokvetsci.1399426

Arastirma Makaleleri / Research Articles

Quality Characteristics of Raw Milk Samples Purchased from Automatic Milk Vending
Machines in Nigde Province

Fulden KARADAL!™, () Tugba SAKIN SAHIN %, () Cemalettin BAGCI 1, ") Nurhan ERTAS ONMAZ 2

! Nigde Omer Halisdemir University, Bor Vocational School, Department of Food Processing, Nigde/ Tiirkiye
2Erciyes University, Faculty of Veterinary Medicine, Faculty of Veterinary Medicine, Kayseri/ Tiirkiye

€  Gelis Tarihi/Received: 27.02.2024 € Kabul Tarihi/Accepted: 27.03.2024 4 Yaymn Tarihi/Published: 28.06.2024

Bu makaleye atifta bulunmak icin/To cite this article:
Karadal F, Sakin-Sahin T, Bagci C, Ertag Onmaz N. Quality Characteristics of Raw Milk Samples Purchased from Automatic Milk Vending Machines in Nigde
Province. Bozok Vet Sci (2024) 5, (1):10-17.

Abstract: This study aims to examine some physical, chemical and microbiological properties of a total of 40 raw milk samples sold in
automatic vending machines and unpackaged, by egulations in Nigde province, and to compare the milk samples according to the retailer from
which they were purchased. The study also aimed to quantitatively determine carbonate and hydrogen peroxide residues in milk samples and
the presence of beta-lactam and tetracycline group antibiotics with a commercial kit. The average value of lactic acid (%) density, fat, protein,
non-fat dry matter, lactose, freezing point, and pH values of the samples were determined as 0.153% =+ (0.022); 1.028+ (0.03) g/ml; 3.525%=+
(0.656); 3.5%= (0.107); 9% 4+ (0.277); 5.134+ (0.152); -0.549°C + (0.018) and 6.55 + (0.102) respectively. As a result of microbiological
analysis of milk, the average number of total aerobic mesophilic organisms, coliforms, fecal coliforms, yeast-molds and micrococci-
staphylococci was determined as 5.38 £ (0.47); 3.73 & (1.11); 2.76 + (1.66); 2.33 + (1.86) and 4.29+ (1.20) log cfu/ml respectively. Sodium
carbonate, hydrogen peroxide, beta-lactam, and tetracycline antibiotic residues could not be detected in the milk samples. The fact that some of
the results obtained in the study were found to be outside the limits specified in the codexes and different from the study average reveals that
these samples may cause public health problems, especially in terms of microbial quality, and therefore the milk sold in street milk retailers
should be analyzed regularly.

Keywords: Milk vending machine, Nigde, raw milk quality

Nigde ilinde Otomatik Siit Satis Makinelerinden Satin Alinan Cig Siit Orneklerinin Kalite
Ozellikleri

Ozet: Bu ¢alisma Nigde ilinde yénetmelige uygun olarak, otomatik satis makinelerinde ve ambalajsiz olarak satilan toplam 40 ¢ig siit rneginin
bazi fiziksel, kimyasal ve mikrobiyolojik 6zelliklerinin incelenmesini ve siit 6rneklerini satin alindigi perakendeciye gore karsilagtirilmasini
amaglamaktadir. Calismada ayrica siit 6rneklerinde karbonat ve hidrojen peroksit kalintilar1 kantitatif olarak, beta-laktam ve tetrasiklin grubu
antibiyotiklerin varliginin ticari kit ile belirlenmesi hedeflenmistir. Calisma sonunda 6rneklerin laktik asit (%), yogunluk, yag, protein, yagsiz
kuru madde, laktoz, donma noktasi ve pH degerleri sirasiyla ortalama olarak %0.153 £ (0,022); 1.028+ (0,03) g/ml; % 3.525+ (0,656); %3.5+
(0,107); % 9.4+ (0,277); 5.134+ (0,152); -0.549°C + (0,018) ve 6.55 £ (0,102) olarak belirlendi. Siitlerin mikrobiyolojik analizleri sonucu,
toplam aerobik mezofilik genel canli, koliform, fekal koliform, maya-kiif ve mikrokok-stafilokok sayisi sirasiyla ortalama 5.38 + (0,47); 3.73
+(1,11); 2.76 + (1,66); 2.33 £ (1,86); 4.29+ (1,20) log kob/ml olarak tespit edildi. Siit 6rneklerinde karbonat, hidrojen peroksit ve beta-laktam
ile tetrasiklin antibiyotik kalmtisi tespit edilemedi. Caligmada elde edilen bazi sonuglarin kodekslerde belirlenen limitlerin disinda ve ¢alisma
ortalamasindan farkli bulunmasi, bu 6rneklerin 6zellikle mikrobiyal kalite yoniinden halk saglig1 sorunlarina yol agabilecegini dolayisiyla sokak
siitli satan perakendecilerde satilan siitiin diizenli olarak analiz edilmesi gerektigini ortaya koymaktadir.

Anahtar Kelimeler: Cig siit kalitesi, Nigde, otomatik siit satis makinesi

1.Introduction

Milk, consumed by consumers for both its organoleptic
properties and positive effects on health, is an important
component of nutrition all over the world, but it is also a
suitable environment for the proliferation of many
microorganisms, including pathogens (1). In order to
adequately ensure its positive effects in nutrition, the
physical, chemical and microbiological properties of milk

must be of good quality and these properties must be
preserved during the sales process. The quality criteria of
milk are determined by standard organizations Tiirkiye and
around the world. According to these criteria, raw milk must
be provided from herds officially free of brucellosis and
tuberculosis, and the milk must not contain pathogenic
microorganisms, toxic chemicals and physical contaminants
such as antibiotics and preservatives, and must have a normal
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chemical composition, good aroma and high microbial
quality (2-5).

Raw milk, sold by small businesses (grocery stores and small
markets) under the name of street milk in Tirkiye, is
consumed by many consumers considering it to be healthy.
Various survey studies conducted on milk consumption
habits in Tiirkiye reveal that consumers prefer street milk to
other types of drinking milk (Pasteurized or UHT) depending
on their socio-economic status. Among the reasons why
consumers prefer street milk, they think that this product is
healthier and more nutritious and does not contain
preservatives (6, 7).

In the Turkish Food Codex Communiqué (TFCC) on the
Supply of Raw Milk (4), raw milk is defined as "milk secreted
from the mammary glands of farm animals, which has not
been heated above 40 °C or has not undergone any treatment
with an equivalent effect”. In the same communiqué, it is
stated that the temperature of raw milk should not exceed 4°C
during sale, and that under these conditions, milk sales must
be made through an automatic vending machine made of
corrosion-resistant material, which has a temperature sensor
and can be easily cleaned. The criteria specified in the
communiqué in question control retail milk sales in order to
preserve the quality characteristics of raw milk and ensure
that the consumer has access to healthy milk. However,
considering that raw milk production is generally carried out
by small family businesses (8), this study was designed with
the idea that the milk collected from the producer and
delivered to the sales place and then put into automatic
machines may show different quality characteristics
depending on the milking and transportation conditions. In
the literature review, it is revealed that the storage and sales
conditions of the samples examined in studies investigating
the quality characteristics of street milk samples in Tiirkiye
are different from each other (9-12). The aim of this study
was to determine the physico-chemical and microbial quality
of raw milk samples taken from automatic milk vending
machines of different retailers in Nigde province, to
investigate the presence of preservatives and antibiotics, and
to compare retailers in terms of these characteristics.

2. Materials and Methods
2.1. Materials

In this study, a sample was made from retailers selling
unpackaged raw milk from automatic vending machines
defined in article 10 of the 4th section of the TFCC on the
Supply of Raw Milk (4) in the province of Nigde. Between
September and November 2023, 5 retailers selling milk
through automatic machines were visited in 10-day periods
and a total of 40 milk samples were purchased, 8 from each.
Milk samples were delivered to the laboratory within two
hours via cold chain and analyzed.
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2.2. Methods
2.2.1. Physico-chemical Analysis

In order to determine the physico-chemical properties of milk
samples, pH measurement (lsolab, 422522), density
determination with lactodensimeter, titratable acidity in %
lactic acid (LA) (31), fat, protein, lactose, non-fat dry matter
(NFD) and freezing point (FP) (Funke Gerber Lactostar 3510,
Germany) values were determined.

2.2.2. Antibiotic Residue and
Analysis

Inhibitory Substances

A commercial kit (Kwinbon Biotechnology, KB02154Y) was
used to detect beta-lactam and tetracycline group antibiotics.
Drug detection sensitivity in the commercial kit for beta-
lactam antibiotics were reported as 2 pg/L, 3 ng/L, 4 ng/L, 6
pg/L, 20 pg/L, 20 pg/L, 40 ug/L, 50 pg/L, 90 pg/L, 10 ug/L
for benzyl penicillin, ampicillin, amoxicillin, oxacillin,
nafcillin, cefquinom, cefetrizole, ceftriaxone, ceftiofur,
cephalonium, respectively. Drug detection sensitivity in the
commercial kit for tetracycline antibiotics were reported as
80 pg/L for tetracycline, terramycin, fortimycin, duomycin.
The presence of sodium carbonate and hydrogen peroxide in
raw milk samples was determined according to Tekingen et al
(13).

2.3. Microbiological Analysis

Raw milk samples (10 mL) were taken and homogenized in
90 mL of 4 Ringer's solution, and serial dilutions up to 10-5
were prepared with Ringer's solution. All prepapered dilution
(1 mL) was used for total aerobic mesophilic organisms,
coliforms and fecal coliforms, yeast-moulds and micrococci-
staphylococci, respectively. To determine total aerobic
mesophilic bacteria (TAMB) counts, petri dishes containing
Plate Count Agar (PCA, Merck, Germany) were incubated for
48-72 hours in an aerobic environment at 30 °C, according to
the 1ISO 4833 (14) technique. Violet Red Bile Agar (VRBL,
Merck, Germany) was used to count coliform and fecal
coliform bacteria and the petri dishes were incubated at 35°C
for 24-48 hours for coliforms and 24-45 °C for fecal coliforms
according to 1SO 4832 (15). -Incubated for 48 hours. For
yeast-mold enumeration, petri dishes containing pH 3.5
Potato Dextrose Agar (PDA, Merck, Germany) with 10%
tartaric acid added were incubated at 28°C for 5 days (16).
For micrococcus-Staphylococcus counting, after 24-48 hours
of incubation at 37°C in Mannitol Salt Phenol-Red Agar
(MSA Merck Germany), yellow colonies with a yellow zone
around them were counted, and pink and red colonies were
counted as staphylococci and micrococci (17). The number of
colonies was calculated logarithmically, quantitatively the
colony count of samples < 1 log cfu/mL below the limit of
detection was set to logso.
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2.4. Statistical analyzes

Statistical differences in the physicochemical and
microbiological properties of street milk samples on a retailer
basis were tested by analysis of variance, and Tukey, Welch
and Man-Whitney U tests were applied according to
normality distribution. For each group, the normality of the

3. Results

The milk samples examined in this study was determined as
% LA values ranged from 0.081-0.207, with an average of
average 0.137 + (0.026); pH values ranged from 6.24 to 6.69,
with an average of 6.55 + (0.102); % fat ratio between 1.850-
5.24, with an average of 3.525+ (0.656); % protein between

distribution was examined with the Shapiro-Wilk test and the
homogeneity of variances was examined with the Levene
Test. One Way Anova test was used for group comparisons.
The mean results were given with standard deviation.
Statistical analyzes were performed using the IMB
SPSS®v.24.Ink (SPSS, 2016) package program. P <0.05 and
P <0.005 values were considered statistically significant.

3.3-3.8 with an average of 3.5+ (0.107); % lactose between
4.81-5.44, with an average of 5.133.54 (0.152); density 1.022
-1.035 g/ml, with an average of 1.028+ (0.03) g/mL; %NFD
ranged from 8.9 to 10.0, with an average of 9.4+ (0.277); FP
-0.584°C —(-0.510°C) with an average of -0.549°C + (0.013).
It was found that there was a significant difference in terms
of % protein value in retailers C and E (p<0.005 ) (Table 1).

Table 1: Some physicochemical properties of raw milk samples

Physicochemical

Properties Retailers N Min. Max. Mean+ (SD)*
A 8 6.49 6.68 6.578+ (0.074)
B 8 6.43 6.64 6.534+ (0.086)
pH C 8 6.45 6.63 6.58+ (0.058)
D 8 6.24 6.69 6.533+ (0.185)
E 8 6.46 6.62 6.545+ (0.067)
A 8 0.117 0.158 0.136+ (0.016)
B 8 0.081 0.176 0.139+ (0.034)
% Lactic acid C 8 0.090 0.153 0.124+ (0.022)
D 8 0.081 0.171 0.135+ (0.027)
E 8 0.126 0.207 0.149+ (0.026)
A 8 1.022 1.029 1.026+ (0.003)
B 8 1.027 1.031 1.029+ (0.001)
Density C 8 1.026 1.035 1.029+ (0.003)
D 8 1.025 1.035 1.030+ (0.004)
E 8 1.026 1.035 1.029+ (0.003)
A 8 -0.560 -0.513 -0.537< (0.016)
B 8 -0.566 -0.545 -0.558+ (0.007)
Freezing point C 8 -0.584 -0.510 -0.537+ (0.023)
D 8 -0.560 -0.539 -0.547+ (0.007)
E 8 -0.580 -0.550 -0.566% (0.01)
A 8 8.85 9.76 9.298+ (0.309)
B 8 9.39 9.75 9.563+ (0.117)
% Non-fat dry matter C 8 8.92 10.01 9.259+ (0.344)
D 8 9.26 9.60 9.389+ (0.119)
E 8 9.47 9.93 9.701+ (0.167)
A 8 2.170 5.24 3.930+ (1.042)
B 8 3.250 3.850 3.508+ (0.209)
% Fat C 8 1.850 4.170 3.139+ (0.818)
D 8 2.990 3.600 3.336+ (0.222)
E 8 3.380 4.210 3.713+ (0.331)
A 8 3.32 3.67 3.499+ (0.119)
B 8 3.52 3.66 3.591+ (0.044)
% Protein ct 8 3.33 3.76 3.474+ (0.134)
D 8 3.48 3.57 3.5254 (0.046)
El 8 3.56 3.74 3.646+ (0.066)
A 8 4.82 5.31 5.05+ (0.169)
B 8 5.11 5.30 5.2+ (0.062)
% Lactose C 8 481 5.44 5.033+ (0.190)
D 8 5.03 5.18 5.113+ (0.069)
E 8 5.15 5.40 5.275+ (0.089)

*SD: Standard deviation

1C and E There is a statistically significant difference. P <0,05 and p<0.005, statistically significant difference in the physico-chemical

properties of raw milk samples
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The number of TAMB at 30 °C ranged from 4.85 to 6.77 log
cfu/ml, with an average of 5.38 log cfu/ml+ (0.47); coliform
count ranged from 0 to 4.74 log cfu/ml, with an average of
3.73 log cfu/ml+ (1.11); fecal coliform count ranged from 0
to 4.74 log cfu/ml, with an average of 2.76 log cfu/ml+ (1.66);

yeast-mold count ranged from 0 to 4.84 log cfu/ml, with an
average of 2.33 log cfu/ml+ (1.86); micrococci-staphylococci
count ranged from 0 to 5.91 log cfu/ml, with an average of
4.29 log cfu/ml + (1.20) were found (Table 2).

Table 2: Presence of microorganisms in raw milk samples (logzo cfu/ml)

Microorganisms Retailers N Min. Max. Mean= (SD)*
A 8 4.92 6.00 5.44+(0.29)

Total aerobic B 8 4.88 6.50 5.66% (0.55)
mesophilic C 8 4.87 5.97 5.25+ (0.46)
D 8 4.85 5.75 5.11+ (0.31)

E 8 4.88 6.77 5.48+ (0.58)

A 8 3.74 5.89 4.62+ (0.65)

Micrococeus B 8 3.86 5.79 4.58+(0.79)
Staphylococcus C 8 0 5.26 3.35+(2.17)
D 8 3.26 5.32 4.28+(0.67)

E 8 3.97 5.91 4.63+ (0.64)

A 8 0 3.86 1.78+ (1.92)

B 8 0 4.84 1.90+ (2.10)

Yeast-Mold C 8 0 4.30 3.38+(1.43)
D 8 0 4.21 1.85+ (2.0)

E 8 0 4.16 2.74+ (1.72)

A 8 3.67 474 4.29+ (0.45)

B 8 3.74 474 421+ (0.39)

Coliform C 8 2.26 4.54 3.74+ (0.90)

D 8 0 4.16 2.49+ (1.69)

E 8 3.04 4.72 3.92+ (0.66)

A 8 2.44 4.65 3.51+ (0.64)

B 8 0 474 2.62+ (1.78)
Fecal Coliform C 8 0 4.74 3.08+ (1.6)
D 8 0 3.70 1.53+ (1.71)

E 8 0 4.68 3.03+ (1.93)

*SD: Standard deviation

Residues of sodium carbonate, hydrogen peroxide and beta-
lactam and tetracycline antibiotics could not be detected in
any of the milk samples.

4. Discussion and Conclusion

The milk samples analyzed in this study were purchased from
automatic milk vending machines that have a temperature
sensor and keep the milk at a maximum temperature of 4°C.
In the literature research, no study was found in Tiirkiye in
which only milk samples taken from automatic milk vending
machines were analyzed. In studies conducted with street
milk samples in Tiirkiye, it was determined that milk samples
were obtained from grocery stores, markets and

4.1. Physico-chemical Analysis

The total acidity of milk consists of natural acidity and
developed acidity. The initial acidity in fresh milk is due to
the proteins of the milk, especially casein, and the soluble
phosphate, colloidal calcium phosphate, bicarbonate and, to a
lesser extent, citrate and carbon dioxide in the milk; the
developed acidity is due to lactic acid produced by bacteria
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supermarkets, local milk delicatessens, milk collection center
cooling tanks, milk producers and food bazaars (9, 11, 12, 18,
19). In some studies conducted abroad, unlike this study, milk
samples were collected from milk distribution tankers of
traditional farms (20); vendors selling milk in pickup trucks
and donkey carts (21), or from the producer after milking
(22). It is stated that in many European countries, raw milk
is sold self-service in automatic milk vending machines. In
these countries, there are studies to determine the quality of
milk samples offered for sale in automatic milk vending
machines in order to reveal the risks that may occur due to the
increase in raw milk consumption among consumers (1, 23-
26).

from lactose in milk (27). Titratable acidity and pH are
physical parameters measured to evaluate the freshness of
raw milk, its suitability for hygienic standards and heat
treatment, and storage conditions (25). According to the
TFCC on the Supply of Raw Milk (4), the acidity value in
terms of LA should be between 0.135-0.200%. The LA value
of the milk samples examined in this study was found to be




Karadal et al.

Bozok Vet Sci (2024) 5, (1): 10-17

between 0.113-0.207%, with an average of 0.153% =+ (0.022).
The %LA value of 5 of the samples (12.5%) was detected
below the range specified by TFC, and the %LA value of 2
(5%) was detected above the range specified by TFC. Unlike
this study, in the study conducted in Erzurum, it was reported
that the %LA value was between 0.157-0.178 and within the
limits specified in the notification (18). There are studies
reporting average % LA values in milk samples as between
0.180-0.270 and higher than this study (10, 12, 21). Alan et
al. (11) reported the %LA value as lower than this study
(0.16+0.01). Consistent with the findings in this study, it has
been reported in studies conducted in Tiirkiye that %LA
values are outside the lower and upper limits of the TFC
criteria (10-12). The low %LA value may be due to the
addition of an alkaline preservative to the milk, the milk being
milked from mastitis-affected breasts, and the large sample
size or dilution in the titration method applied (11, 28). In this
study, the average pH value was determined as 6.55 = (0.102),
minimum 6.24 and maximum 6.69. The pH value of cow's
milk at room temperature is reported to be between 6.5-6.7.
The data obtained in this study show that the pH value of
some analyzed milk is below average. In studies conducted in
Tiirkiye and around the world, pH values of raw milk samples
are reported to be in the range of 5-7.33. (9, 10-12, 18-20, 22).
The pH of milk is affected by factors that affect the
composition of milk, such as lactation time and mastitis.
While the pH value of colostrum is measured around 6, the
pH value of mastitis and post-lactation milk can reach up to
7.5 (29). It is accepted that the high level of lactic acid and
low pH level in raw milk are largely caused by
microorganism activity. Tremonte et al. (26) stated that the
pH value of raw milk at refrigerator temperature decreased
from 6.72 to 6.27 in 72 hours due to microorganism
proliferation. Similarly, among the 40 raw milk samples
examined in the study, samples with pH values lower than the
average of this study were detected. The microorganism
counts of these samples were also found to be higher than the
study average (data not shown).

Density, which is one of the physical properties of milk and
an important criterion in determining adulteration, is
primarily affected by the amount of fat and other chemical
compounds in milk. According to the TFCC on the Supply of
Raw Milk (4), the density must be at least 1.028 g/ml. In this
study, the density of milk samples was determined to be
between 1.022-1.035 g/ml, with an average of 1.028+ (0.03)
g/ml. The density of 12 (30%) of the milk samples examined
in the study was found to be below the limit set by TFC. It
has been reported in various studies that the density value in
raw cow milk samples was determined to be between 1.015-
1.035 g/ml (9, 10-12, 19- 22). In this study, it was observed
that the % fat values of 11 of the milk samples whose density
values were below the TFC (4) limit were above 3.5. It is
stated that there is a negative correlation between milk
density and the fat rate of milk, and the fat rate is affected by
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factors such as the genetic characteristics of the animal,
feeding practice, seasonal changes and lactation period (30).
In a milk sample analyzed in the study, the density and fat
rate were found to be below the limit, and the freezing point
value was above the limit. It is thought that water was added
to this milk sample.

The chemical composition of raw milk, in addition to being
an indicator of the chemical compounds that make up the
nutritional value of milk, also affects the processability of
milk and the quality of the final products (30). According to
the TFCC on the Supply of Raw Milk (4), the fat, protein and
non-fat dry matter contents in raw milk should be at least
3.4%, 2.8%, and 8.5% respectively. The % fat content in the
milk samples examined in this study was determined to be
between 1.850 and 5.24, with an average of 3.525+ (0.656).
According to the Drinking Milk Communiqué (5), all milks
to be offered for sale are based on their fat content: full fat
(milk fat >3.5 g/100 ml), semi-skimmed (1.8 g>milk fat >1.5
g/100 ml), skimmed (milk fat<0.15 g/100 ml). In the study,
the fat content of 11 (27.5%) samples was found to be lower
than 3.4%. It is stated that the % fat content of raw cow milk
is between 1.4-7.59% in studies conducted in Tiirkiye and
various countries (9, 11, 12, 18, 22, 24). In this study, the fat
content in 11 milk samples was found to be lower than 3.4%,
which shows that the milk sold in automatic milk vending
machines does not always comply with the criteria set by the
codex in terms of quality characteristics. The amount of milk
fat is also used in the pricing of raw milk (4), and selling 11
milk samples with low fat content at the same price as other
milk creates a negative situation for the consumer.

The NFD value of the milk samples examined in the study
was determined to be between 8.9-10.0%, with an average of
9.4%z= (0.277), and all of the samples (100%) were found to
be in accordance with the value determined in the
notification. Studies have shown that the average NFD value
is between 8.18-9.32% (9, 11, 12, 18, 19, 22, 24). The NFD
value in raw milk is especially affected by the protein and
lactose content of the milk. In the milk samples examined in
this study, the % protein ratio was determined between 3.3-
3.8, with an average of 3.5+ (0.107). All samples (100%)
were found to meet the criteria, but a significant difference
was found between retailers C and E in terms of protein
values. Studies have reported that the average protein ratio is
between 2.87-3.83 (9-11, 19, 24). In this study, the % lactose
value was determined as 5.134=+ (0.152) between 4.81-5.44.
There is no limit for lactose in TFC (4). It is stated that cow
milk contains an average of 4.7% lactose, and the amount of
lactose affects the freezing and boiling points of milk and its
density. In other studies, it is reported that the lactose value
was detected between 3.57-5.27% (9, 22, 24). In the milk
samples examined in this study, it is seen that the % NFD and
% protein and % lactose values affecting the %NFD value are
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in accordance with the general chemical composition of milk
according to the criteria specified in TFC and the literature.

Evaluation of the chemical quality of raw milk samples was
done by determining adulteration with water added by
determining the freezing point of milk. According to TS 1018
(31), the freezing point of raw milk is determined as -0.520°C
at most. In this study, the freezing point of milk samples was
determined between -0.510 - (-0.584)°C, with an average of -
0.549°C + (0.018). The freezing point values of 3 (7.5%) of
the milk samples were found to be higher than the criteria
specified in TS 1018 (31). In these 3 samples, fat ratios and
NFD were determined as 2.9-8.9%, 1.8-8.9 and 2.1-8.9%,
respectively, below the average values determined in this
study. Freezing point values were found to be between -0.52-
(-0.625) on average in other studies (9, 11, 22, 24). It is stated
that adding water changes the composition of milk, reduces
its specific gravity and nutritional value, and detecting the
increase in freezing point is the most important method for
detecting the presence of added water (28).

4.2. Microbiological Analysis

Raw milk is an environment containing a diverse and
complex microbial population. Factors such as animal
cleanliness, milking equipment, conditions of the milking
environment, post-milking holding and cold chain affect the
microbiological quality of milk. TAMB is one of the
important parameters of milk hygiene and is a good indicator
for monitoring the hygiene conditions during the production
and processing of dairy products. It is reported that the most
important factors affecting the microbial behavior of raw milk
in terms of TAMB are storage temperature and duration (25).
According to the TFCC on the Supply of Raw Milk (4), the
number of colonies per milliliter at 30 °C is stated as <
100.000 (5 log cfu/ml). In this study, it was found that 29 milk
samples (72.5%) did not meet the specified criteria. Mean
TAMB count was 5.38 log cfu/ml + (0.47); The minimum
was determined as 4.85 log cfu /ml and the maximum was
6.77 log cfu /ml. Ertem and Cakmakgi1 (18) reported that the
temperature of raw milk collected from various sales points
at the time of purchase was between 9.5-19.0 °C, and the
TAMB number varied between 6.17-8.40 log cfu/ml. Also, in
various studies where it was not reported that any cooler was
used to keep milk cold until sale, the average TAMB number
was found to be between 6.93 and 7.36 log cfu/ml (10, 11).
However, A¢ik and Ozdemir (9) reported the TAMB number
in the milk obtained from cooler tanks in December as 6.74
log cfu/ml, higher than the result obtained in our study. It is
stated that in raw milk samples taken from automatic milk
vending machines in Europe, this number was found to be
between 4.24-4.9 on average, higher than the current study
(23, 24, 25). Tremonte et al. (26), similar to this study,
reported that the average TAMB count was determined to be
approximately 5 log cfu/ml and above the criterion in 10 out
of 30 samples.
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Since coliform group microorganisms are widely found in
nature, they can be transmitted to raw milk due to mastitis
infection, wet udder milking, dirty milking containers, fecal
contamination and environmental pollution. The presence of
high numbers of coliforms in raw milk tanks is considered to
be an indicator of improper hygienic condition and
inadequate cooling during milk transportation and processing
(3, 32). There is no criterion regarding the number of
coliforms and fecal coliforms in the dairy and products
legislation in Tiirkiye. In the European Union legislation, it is
stated that for general raw milk production, common
pathogens should not be detected in defined sample amounts
and the coliform count should be <100/ml (2 log cfu/ml) (14).
In this study, the coliform count of 37 (92.5%) milk samples
was found to be higher than specified in the criteria. The
average number of coliforms in the analyzed milk samples
was 3.73+ (1.11); The minimum was determined as 0 and the
maximum was 4.74. The average fecal coliform count was
2.76+ (1.66); The minimum was determined as 0 and the
maximum was 4.74. The number of coliforms and fecal
coliforms has been reported in various studies to range
between 1 and 5.50 log cfu/ml, on average, higher and lower
than the value we obtained current sudy (12, 18, 19, 26, 33)

It is stated that the psychrotrophic bacteria that multiply
during the cold storage of raw milk compete with yeasts and
molds in terms of sharing nutrients and limit the development
of these microorganisms, thus the number of yeasts and molds
should be expected to be low in raw milk obtained under
hygienic conditions. Yeast and molds are responsible for
spoilage in milk and dairy products, leading to economic
losses. It has also been reported that many molds produce
mycotoxins that threaten human health (26, 33). In our study,
the average yeast-mold count in raw samples was 2.33+
(1.86); The minimum was 0 and the maximum was 4.84 log
cfu/ml. Yeast-mold counts were reported by Baran and
Adigiizel (12); Alan et al., (10) and Tremonte et al. (26) to
average between 4.59, 4.55, and 5 log cfu/ml, respectively.

Micrococci and staphylococci are commonly found in the
skin and mucosa of warm-blooded animals, and some species
can be used as indicators of microbiological quality (35). In
our study, the average micrococcus-staphylococcus count
was 4.29+ (1.20); The minimum was 0 and the maximum was
5.91 log cfu/ml. The number of micrococci-staphylococci
was determined by Tasci (19), Baran and Adigiizel (12), Alan
et al. (11) as an average of 4.32 log cfu/ml; 4.38 log cfu/ml;
2.88 log cfu/ml respectively. Some types of staphylococcus
are the causative agent of mastitis, and milk with mastitis is
of low physico-chemical quality. Some staphylococcal
species pose health risks when presenting raw milk to
consumers with the thermostable toxins (36). It is stated that,
in addition to mastitis, contamination from the milker and
poor care lead to the high number of staphylococci in milk
(35).
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Although storage in refrigerated machines has been reported
as an effective method to keep the microbial load of raw milk
under control, in a study, the number of TAMB, coliform,
fecal coliform and yeast in raw milk samples kept at
refrigerator temperature was 10-25% after 24 hours; It is
reported that it increases by 20-50% after 48 hours (26). In
the Communiqué on the Supply of Raw Milk, it is stated that
the supply of raw milk to the final consumer must be carried
out within 24 hours after milking, that the first milking time
will be taken as basis for raw milk with different milking
times and that the last consumption time of raw milk cannot
exceed 48 hours from the first milking time. The numbers of
all microorganism groups detected in our study were lower
than the

samples obtained from markets, delicatessens, food bazaar
etc., but not kept in a cooler (10, 12, 18, 19). However, A¢ik
and Ozdemir (9), who obtained raw milk samples from
cooling tanks, reported the number of TAMB (average of
5.5x108 cfu/mL) and Beykaya et al. (33) reported the number
of TAMB (average of 1.48x107 cfu/mL) and yeast mold
(average of 3.73x10° cfu/mL) to be higher than the values
obtained in this study. This variability in values may be
caused by factors such as animal milking hygiene, the time
and temperature in which the milk is kept after milking, and
the tools and equipment contacted after milking. Milk can be
contaminated at different levels with many different
microorganism groups in its environment. In addition, in our
study, although it was lower than the literature, the TAMB
result obtained from the milk of each company was above the
limits given in the notification. This situation revealed that
the milk initially had a hygiene quality problem and that it
was important to be careful against conditions that would
increase the number of microorganisms until it was
transferred to the vending machine. Coolers will only help
ensure that milk reaches consumers in good condition if its
microbiological quality is initially high.

4.3. Antibiotic Residue and Inhibitory Substances

No beta-lactam or tetracycline antibiotic residues were
detected in any of the raw milk samples. Unlike this study,
Ertem and Cakmakei (18) and Mortas et al. (37) reported that
they found beta-lactam and tetracycline group antibiotic
residues in 6.7% and 30%, respectively. Some antibiotics
used in veterinary medicine pass to the consumer through
milk. It has been reported that various problems occur
especially in the quality of fermented dairy products when
milk containing antibiotics is presented to consumers, and
health risks such as various toxic effects and antibiotic
resistance occur in consumers (38).

No traces of sodium carbonate or hydrogen peroxide were
found in any of the raw milk samples analyzed. Ertem and
Cakmake1 (18); Alan et al. (11) stated that sodium carbonate
was added to 66.7% and 20% of the milk they analyzed,
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respectively. Baran and Adigiizel (15) and A¢ik and Ozdemir
(9) also stated that they could not find carbonate in any of the
milk samples they analyzed in Erzurum. Alan et al. (11) also
stated that there was no hydrogen peroxide in the milk
samples they examined, as in this study. In the TFCC on the
Supply of Raw Milk, it is stated that it will not contain any
substance other than the component of milk. Despite food
legislation, additives such as sodium carbonate and hydrogen
peroxide are often used to mask the pH and acidity values of
milk that has not been stored properly. It is reported that these
additives are harmful to human health, and if consumed
continuously, carbonates, for example, cause gastrointestinal
problems such as stomach ulcers, diarrhea, and colon ulcers
(39).

Although it was determined that the %NFD, %protein and
%lactose rates in the street milk samples examined in this
study met the criteria and that the samples did not contain
carbonate, H202 and antibiotics, it was revealed that they did
not comply with the regulations in terms of other criteria.
According to the results of this study, it was revealed that
some of the street milk samples sold in Nigde province were
insufficient to meet the targeted health effects of milk
consumption and that there were quality differences in terms
of physico-chemical and microbiological properties. This
study can be used as a basis for future scientific studies as it
is the first study to determine the quality characteristics of
milk samples offered for sale in accordance with the codex in
Turkey. In addition, the low microbial quality determined in
some raw milk samples analyzed in the study shows that these
milk samples pose a risk to consumer health, even if they are
offered for sale in accordance with the codex. In this context,
it was concluded that retailers selling street milk should be
analyzed regularly in order to check the compliance of the
milk samples offered for sale in automatic milk vending
machines with the regulations.
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Abstract: The objective of this case report was to assess the clinical efficacy of anti-tumoral bleomycin on canine papillomatosis (CP) in two
male Pug breed sibling puppies. Two 8-month-old, male sibling puppies were presented with multiple warts in the lip and chin. A suspected
diagnosis of CP was established through only clinical examination with appearance of typical cauliflower-like warts. Bleomycin was
subcutaneously administered to both siblings on a weekly by 0.5 IU/kg dosage. At week 6, one of the siblings exhibited complete regression of
oral lesions, whereas the other sibling achieved complete healing by week 9. The warts healed completely, permanently, without new lesions.
No adverse effects were observed, verified through weekly blood count and physical examination during and post-treatment. Subcutaneous
administration of bleomycin at weekly dose of 0.5 IU/kg contributed to the regression of oral lesions and improved clinical outcomes in dogs,
suggesting potential efficiency in the treatment of CP.

Keywords: Bleomycin, Oral lesion, Papilloma, Warts.

Siipheli Canine Papillamatoziste Bleomisinin Klinik Etkinligi: iki Yavru Kardes Kopegin Olgu
Sunumu

Ozet: Bu olgu sunumu ile anti-tiimoral bleomisinin iki erkek, Pug ki yavru kardes kopekte canine papillamatozis (CP) iizerine klinik
etkinliginin degerlendirilmesi amagcland1. iki 8 aylik yasta, erkek yavru kardes kdpek agiz ve gene bolgesinde birden fazla sigil lezyonu ile
bagvuruda bulundu. Siipheli canine papillamatozis tanisi yalnizca tipik karnibahar benzeri sigil goriintiisiinii igeren klinik bulgular ile konuldu.
Her iki kardeste bleomisin haftalik 0.5 IU/kg dozda deri alt1 yolla uygulandi. 6. haftada kardeslerden birinde oral lezyonlar tamamen
kaybolurken diger kardeste tam iyilesme 9. haftada saglandi. Sigiller yeni lezyon olmaksizin kalici olarak tamamen iyilesti. Haftalik kan sayimi
ve fiziksel muayene bulgulariyla takip yapildi ve tedavi siiresince ve sonrasinda hicbir yan etki goriilmedi. Deri alt1 yolla 0.5 1U/kg dozda
haftalik uygulanan bleomisinin képeklerde oral lezyonlarin gerilemesine ve klinik sonuglarin iyilesmesine katkida bulunmasi, CP tedavisinde
potansiyel etkinligini desteklemektedir.

Anahtar Kelimeler: Bleomisin, Oral lezyon, Papilloma, Sigiller

Introduction suppression (4). Puppies, elderly dogs, and dogs with

impaired immune systems are particularly vulnerable to

Papilloma is a benign growth of squamous epithelial tissue
that occurs due to an infection with papillomavirus. This
virus, a double-stranded DNA virus lacking an envelope, has
a predilection for mucous membranes and skin in both
humans and animals (1). Currently, there are 24 known types
of canine papillomaviruses (CPVs), most of which are linked
to both mucosal and skin lesions (2). These papillomaviruses
exhibit a preference for various organs, with the majority
affecting the skin (3). Over time, CPVs have traditionally
related to oral-skin-inverted or pigmented plaque
papillomatosis in dogs (2). On rare occasions, these viruses
have been associated with the development of oral and skin
squamous cell carcinomas, occurring in cases of immune

infection (5).

Oral papillomatosis is frequently not requiring treatment and
tends to resolve on its own within a period of 3 to 12 months.
However, the rapid development and spread of lesions can be
occurred in the vulnerable dogs. In these dogs the risk of
infection may occur when these growths become massive or
appear in challenging regions with picking, chewing and
swallowing (6).

There are numerous therapy modalities for the treatment of
canine papillomatosis (CP), but the majority have not
undergone adequate evaluation (7). The treatment often
involves a comprehensive approach that combines various
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methods including surgery, vaccines, and immunotherapy.
Surgical interventions may encompass the wuse of
electrocautery, scalpels, lasers, or cryosurgery (8,9).
Immunomodulatory therapy might be explored as an option
when the patient's immune system is compromised (10-14).
In cases of persistent CP that require additional treatment,
either due to medical concerns or the pet owner's aesthetic
preferences, excisional biopsy or electrocautery is frequently
the preferred course of action.

Intralesional bleomycin has been used to treatment of human
papillomatosis with great effectiveness, even at low
concentrations. Bleomycin has an anti-neoplastic effect and
cause acute necrosis in warts with impairing DNA synthesis
(12,15,16). Therefore, the objective of the current study was
to assess the clinical efficacy of anti-tumoral bleomycin on
CP in two sibling puppies.

2. Case Report

Two sibling puppies, an 8-month-old, male and 4-year-old
Mother Pug were presented to the private Veterinarian Clinics
with history of multiple warts in the lip and chin. The owner
stated that the mother had long-standing these warts which
was being tried to cure with different administrations
(autologous vaccine, azithromycin and surgical removing)
however the lesions never regressed and progressively
exacerbated (Figure 1). Similarly, the lesions were first
noticed approximately 3—4 weeks prior in sibling puppies and
they were firstly represented to the veterinarian clinic. The
owner did not accept the histopathological evaluation and
treatment, so applied to another private clinic. One month
later, the owner returned to the clinic with the puppies and
was reported that the mother had been euthanized elsewhere.

Figure 1: The unhealed and severe papillomatosis observed
in euthanized mother.

Clinical examinations of both puppies were performed before
treatment. One puppy had only three small, separated warts
present along the lateral aspect of the right lower lip and the
middle line of mandible (Figure 2a), other puppy had more
severe and bigger multiple warts on the same location with
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sibling (Figure 3a). A suspected diagnosis of CP was
established through only clinical examination. It is important
to mention that, apart from oral lesions, no other
dermatological abnormalities were observed in siblings.

Upon obtaining consent from the owner, both siblings were
initiated on a weekly subcutaneous administration of 0.5
IU/kg bleomycin (®Bleocin-S - 15mg, Onko Kogsel,
Istanbul, Tiirkiye) diluted with 0.9% NaCl. By the week 4 of
treatment, despite a reduction in the size of the lesions, an
increase in their number was observed (Figure 2b). However,
complete resolution was recorded in the following week
(Figure 2c). Subsequently, treatment was discontinued after
the sixth application for this sibling.

Figure 2: 2a) Varied size of papilloma, small smooth papules
present along the lateral aspect of the right lower lip and one
cauliflower-like papilloma in the middle line of mandible
before treatment, 2b) Multiple small sized papilloma by the
week 4 bleomycin application, 2¢) Complete resolution of
lesions by the week 5 of treatment

The other sibling had multiple lesions that persisted for eight
weeks without improvement and suddenly complete
resolution of the lesions without the reduced size of one wart
located in the middle line of the mandible was recorded by
the week 9 of bleomycin application (Figure 3b).

Cauliflower

Figure 3:
administration of bleomycin (3a) and clinical improvement of

like appearance in the pre-
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lesions without one more smaller size growth by the week 9
of treatment (3b) in the other sibling

As of 1-year post-treatment the warts continue to exhibit
complete resolution, with no evidence of new lesions. No
adverse effects were observed throughout the treatment and
subsequent follow-up, as confirmed by weekly blood count
(Tablo 1) and physical examinations.

Tablo 1: Pre-post treatment blood count of sibling

Pre-treatment Post-treatment

Parameters
Casel Case 2 Case 1

LYM

o 2,8 0,2 1,6
(10 /L)
MID

. 13 0,5 0,8
(10 /L)
GRAN

. 10,1 9,6 8
(10 /L)
RBC

" 6,49 7,19 6,91
(10 /L)
HGB (g/L) 158 171 164
HCT (%) 473 51,9 50
MCV (fL) 73 72,2 72,4
MCH (pg) 24,3 23,7 23,7
MCHC

334 329 328
(9/L)
RDW-CV
12,5 13,3 12

(%)
PLT

. 342 474 456
(10 /L)
MPV (fL) 8,2 6,8 7,3
PDW (fL) 10,5 8 8,6
PCT (%) 0,28 0,32 0,33

3. Discussion and Conclusion

In this case presentation, both siblings exhibited multiple
warts in their lip and chin, clinically consistent with CP.
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Although spontaneous recovery was observed in these and
similar cases, the reason why treatment was applied to the
these puppies was the condition of their mothers, to be
euthanized due to the severe and chronic process observed
despite being exposed to multiple treatments, and the young
age of the puppies. However, the owner's reluctance at the
referral clinic to undergo histopathological evaluation
resulted in a provisional diagnosis of suspected canine oral
papillomatosis in these two sibling puppies. Therefore, to
assess the clinical efficacy of bleomycin, known for its anti-
tumoral activity in human papillomatosis, these two cases
were investigated.

Canine oral papillomatosis often resolves spontaneously
within 3 to 12 months without requiring treatment, yet
susceptible dogs might experience rapid lesion development
and spread (6,17). Several surgical and medical approaches
are available for treating papillomatosis in dogs, and
treatment options may vary depending on the frequency of
recurrence, the immunity, and the owner's acceptance of
surgical intervention due to aesthetic concerns (8,9). The
ideal treatment option aims to eliminate or minimize lesions,
preserve skin tissue and integrity, enhance immunity to better
combat the disease, and provide lifelong immunity.
Numerous therapeutic regimens are considered including the
topical application of apple cider vinegar, broad bean wart,
vaseline (18), Thuja occidentalis (19), imiquimod and 5-
fluorouracil (20); oral application of levamisole (21),
simethicone (22), alpha interferon (20), human recombinant
interferon-alpha 2a (23), T. occidentalis (24), acyclovir (25),
etretinate  (20), azithromycin (10) and homeopathic
combination (13); subcutaneous injection of Tarantula
cubensis extract (26), feline recombinant interferon-omega
(27), autogenous vaccine (28) and T. occidentalis (29);
intramuscular injection of lithium antimony thiomalate (18),
Propionibacterium acnes (30); intralesional application of
alpha interferon (20); intravenous administration of
vincristine sulfate, immunoregulin combination (28) and
taurolidine (21).

Bleomycin, a cytotoxic agent belonging to the anti-tumor
antibiotic subclass and produced from Streptomyces
verticillus (31), is used in many cancer treatments due to its
preferential binding to squamous cells, non-toxic DNA strand
breakage/damage (12,33,34). Similarly, it can be
administered intralesionally in the treatment of human
papillomatosis (12,15,16). Therefore, in the present study,
bleomycin was administered subcutaneously once a week in
both puppies presented to the clinic with multiple warts on
the lip and chin. In one puppy, the lesions were completely
resolved after the 5th application, while the other puppy
showed improvement after the 9th application. In a meta-
analysis encompassing 14 studies involving 2657 patients
with common warts (human papilloma), intralesional
bleomycin was reported to be more effective than saline or
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cryotherapy (32). It's reported that bleomycin on warts
induces DNA oxidation by forming metallobleomycin
complexes, especially with iron, generating reactive oxygen
and causing single-strand and double-strand breaks in DNA
between 3'-4' linkages. Furthermore, the activity in tissues is
related to bleomycin hydrolase enzyme, also known as
cysteine proteinase, and iron content (12).

Pneumonitis and associated pulmonary fibrosis are among the
most commonly reported complications of subcutaneous
administration of bleomycin in humans and animals (34,35).
Gastrointestinal, dermatologic, renal and pulmonary side
effects due to high doses of bleomycin have been reported in
different experimental studies in dogs (35,36). Pain at the
injection site, local swelling and tissue rejection are among
the other side effects reported (37). Physical examinations
and complete blood analyses were performed weekly on both
long-term bleomycin-treated puppies. No symptoms or
complications were observed during the treatment period and
the following year. A predisposition to pulmonary toxicity
has been reported in patients with bleomycin hydrolase
deficiency, which detoxifies bleomycin in the lungs (38). It is
also stated that high and cumulative doses pose a risk in the
development of pulmonary fibrosis (34, 39). In this context,
pulmonary side effects have been reported to occur due to the
use of doses above 450 1U in adult (40). In the present study,
the fact that no side effects were encountered after long-term
bleomycin administration in both puppies is consistent with
the fact that bleomycin, which is used as part of combined
chemotherapy protocols, has lower myelotoxicity than other
chemotherapeutic agents (40) and is also reported as a safe
agent in combined chemotherapy (41).

In conclusion, in these cases report of suspected CP,
subcutaneous administration of bleomycin at a dose of 0.5
IU/kg once a week resulted in regression of oral lesions and
clinical improvement.
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Abstract: Effective management of dairy cattle herds constitutes a nuanced and intricate process, demanding a blend of technical proficiency,
meticulous attention to animal well-being, quality assurance, and continuous monitoring of worker productivity and welfare. The successful
execution of these tasks requires a thorough evaluation of diverse data using a well-defined logic, necessitating a professional approach to
ensure precise decision-making. The integration of herd management systems, automation, and artificial intelligence applications has become
increasingly vital within the realm of dairy farming. These advanced tools are becoming increasingly indispensable and play an important role
in guaranteeing the sustainability and profitability of milk production in both the short and long term. From optimizing herd health to
streamlining production processes, these innovative technologies contribute significantly to elevating the overall efficiency and sustainability
of dairy farming operations. This review aims to examine the evolution and contemporary advantages of herd management systems, automation
and artificial intelligence applications in the context of dairy farming.

Keywords: Artificial intelligence, Herd management, Husbandry.

Siit Sigirciiginda flerleme: Siirii Yonetimi, Otomasyon ve Yapay Zeka Entegrasyonu ile Artan
Verimlilik ve Siirdiiriilebilir Uygulamalar

Ozet: Siit sigir1 siiriilerinin etkin yonetimi, teknik beceri, hayvan sagligi ve refahina dikkat, kalite giivencesi ve isci verimliligi gibi unsurlar:
iceren karmasik bir siirectir. Bu gorevlerin basarili bir sekilde yerine getirilmesi, gesitli verilerin iyi tanimlanmig bir mantik kullanilarak
kapsaml1 bir sekilde degerlendirilmesini gerektirir ve kesin kararlar alabilmek igin profesyonel bir yaklasimi zorunlu kilar. Siirii yonetim
sistemlerinin, otomasyonun ve yapay zeka uygulamalarinin entegrasyonu, siit hayvanciligi sektoriinde giderek daha hayati bir rol oynamaktadir.
Bu gelismis araglar giderek vazgegilmez olmakta ve siit iretiminin siirdiiriilebilirligi ile karliligini hem kisa hem de uzun vadede garanti altina
almada 6nemli bir rol oynamaktadir. Siirii sagligin1 optimize etmekten iiretim siireglerini kolaylastirmaya kadar, bu yenilik¢i teknolojiler siit
sigirciligl operasyonlarmin genel verimliligini ve siirdiiriilebilirligini 6nemli 6lgiide artirmaktadir. Bu derleme, siirli yonetim sistemlerinin,
otomasyonun ve yapay zeka uygulamalarinin evrimini ve yenilik¢i avantajlarini 6zellikle siit sigirciliginin karmasik baglami iginde incelemeyi
amaglamaktadir.

Anahtar Kelimeler: Yapay zeka, Siirii yonetimi, Hayvancilik.

Introduction temperature stress and fertilizer management, from

maintaining udder health to monitoring estrus and fertility, as

Animal husbandry has been an integral part of human
economic activities since time immemorial. As society's
awareness of the importance of balanced nutrition grew,
animal breeding evolved into a multifaceted endeavor, giving
rise to intensive livestock enterprises focused on optimizing
the yields of meat, milk, wool, and eggs. In these modern
enterprises, a paramount concern is the welfare of the
animals, while technology and machinery are harnessed to
achieve this goal (1, 2).

In such livestock enterprises, an array of tasks, from herd
management and insemination pairings to addressing

well as observing animal behavior and selection, are now
conducted in digital environments. Modern animal husbandry
encompasses the meticulous collection of data on
productivity, behavior, and disease. Electronic identification
materials, such as RFID tags, sensors, and cameras attached
to animals' ears, ankles, and necks, record an extensive range
of information, including the number of ruminations,
movements, heat cycles, live weights, birth times, lying and
standing times, feed consumption, body condition scores,
milk yield and characteristics, feeding times, body
temperatures, and various other parameters (3-6). Moreover,
mechanization has greatly improved efficiency through the
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use of milking units, total mixed ration (TMR) preparation
machines, and calf feeding robots, all managed through
automation infrastructure (7). While these technologies have
revolutionized data collection in modern animal husbandry,
the current data primarily provide insights into the present
situation, lacking predictive or prescriptive capabilities for
the future.

In dairy cattle farming enterprises, farm management is an
especially intricate affair compared to other livestock
operations. It demands a professional management style
rooted in technical expertise, effective use of automation
systems, and a keen ability to analyze the diverse data within
a well-structured framework. Farm management is
fundamentally about collaboration, organization, and
specialization in farming activities, with the overarching goal
of maximizing long-term profitability and achieving the
enterprise's objectives (8).

Herd management within dairy cattle farming is of paramount
importance, as it is a perpetual cycle that encompasses all
stages from calf birth to their development into heifers and
cows, as well as the tasks required for production and market
readiness (9). The principal aim of herd management is to
oversee the herd professionally, ensuring the welfare,
comfort, and productivity of the animals. Irrespective of the
herd size, these enterprises systematically gather information
about various aspects of their animals, evaluate it based on
their intended purposes, and make informed decisions for the
betterment of the enterprise. This cycle is reiterated annually.
The success of the enterprise hinges on the decisions made by
the herd management business manager, encompassing goal
setting, resource allocation, planning, implementation,
assessment, and review (10). Within the enterprise, key
managerial units should be established, including those for
production, business, finance, marketing, employees, and
data acquisition and analysis. It is the responsibility of the
business owner to make crucial decisions in a timely and
effective manner, ensuring the establishment and profitable
operation of these enterprises by orchestrating necessary
adjustments, preparations, measurement and evaluation,
implementation, and activities (11).

The farm manager is instrumental in making these decisions
within the broader framework of these goals, which often
involve setting specific objectives. In farm management,
there is no one-size-fits-all approach, as the farm manager
must employ the most suitable problem-solving methods and
stay attuned to developments that provide optimal solutions
to their questions. While farm management practices may
exhibit some regional variations, they are ultimately bound
by a global economic context, necessitating an awareness of
both local and global sector developments. Like crop
production, human, physical, and economic factors play
pivotal roles in animal production (12). Managing dairy
cattle enterprises and herds today is a complex task that
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demands expertise across multiple domains, including
zootechnics, production, human resources, and marketing. In
this competitive environment, it underscores the crucial need
for experienced individuals who have dedicated themselves
to this field (13). A competent business manager should
possess the ability to promptly access essential information
and bridge knowledge gaps effectively.

Achieving sustainable success in herd management goes
beyond just managerial skills; it necessitates the
comprehensive assessment of factors such as capital, labor,
and the productive potential of the animals in question.
Agriculture and animal husbandry play pivotal roles in
providing humanity's fundamental food needs. In Turkey,
bovine and ovine breeding are conducted either together or
separately, depending on regional and ecological
considerations. Dairy cattle breeding holds a prominent
position in the Turkish economy (14). Operating dairy cattle
enterprises entails a profound understanding, skill set,
capabilities, and financial resources for tasks like enterprise
management, herd management, animal care and feeding,
product diversification, and marketing (15).

Livestock automation systems are instrumental in a range of
areas, serving purposes such as minimizing errors stemming
from human intervention due to the dairy cattle industry's
sensitivity, optimizing costs under current conditions,
diagnosing animal ailments, conducting daily care and
feeding efficiently, ensuring safe product retrieval from
production, enhancing animal welfare, monitoring estrus and
pregnancy, evaluating animal behavior, tracking production
levels, and ensuring food safety and health (16). These
automation systems are primarily integrated into herd
management systems. Given the intensification of dairy cattle
farming, herd management has become increasingly intricate
for business owners. To make well-informed decisions
concerning the herd, it is essential to gather more data on
individual animals (17). Technological applications have
transformed herd management from a group-oriented
approach to an individual-focused one (18). These
technological applications enable constant oversight of the
production process by employing automatic animal
recognition, detection, measurement, and computing
technologies. This, in turn, optimizes outcomes related to
profitability, health, quality, product safety, animal welfare,
and environmental conservation (19). When information
technology, particularly computers, forms the backbone of
herd management systems, they are often referred to as
computer-aided herd management systems. The components
integrated into these systems include electronic animal
identification systems (RFID), automated milk measurement
integrated into milking systems, automatic animal weighing
systems, activity meters, automated intensive feed units,
roughage and water consumption measurement systems, feed
mixers with electronic scales, image analysis systems,
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ultrasonographic imaging devices, yield analysis systems,
herd management software, and internet connectivity (20).

Herd management systems implemented in dairy cattle
breeding play a pivotal role in promoting sustainable milk
production within the enterprise. They offer economic and
ecological advantages while upholding high standards of
environmental preservation, animal welfare, and consumer
protection, along with ensuring top-tier quality benchmarks
(21). The adoption of herd management systems offers a
multitude of benefits, including minimizing the physical and
psychological burdens on breeders, enhancing the overall
success of the enterprise, reducing risks, optimizing resource
utilization, ensuring the animals' needs are met to the fullest
extent, providing human support for herd management tasks,
enabling early disease detection, reducing the reliance on
medications through early diagnosis and preventative
measures, and harnessing the full potential of individual
animals (22). These systems also provide breeders with more
reliable data for animal selection, herd projections, and future
planning. In dairy cattle farms, the utilization of these systems
holds immense economic significance, particularly with
larger herd sizes. Advanced herd management systems should
deliver both economic and technical benefits to breeders,
animals, and consumers. To realize these benefits, it's
imperative to effectively implement and fully utilize the
system, actively incorporating the vast amounts of data
collected from various animals swiftly and accurately into
decision-making processes concerning herds and individual
animals. Users should also demonstrate proficiency in
utilizing the hardware and software components of these
systems (8).

In the contemporary context, technological advancements
have led to the replacement of manual labor by machines.
Concurrently, the development of computer systems and
software has introduced subject areas like herd management
systems, robotic systems, and artificial intelligence
applications into the realm of animal husbandry. The
prevailing approach focuses on harnessing technology
efficiently to minimize workforce reliance and human errors,
thus ensuring maximum productivity based on an array of
numerical data obtained through herd management systems.
It has been established that artificial intelligence applications,
image-processing-based systems, and autonomous farming
systems have the potential to reduce human error significantly
while substantially enhancing the speed and quality of farm
production. Artificial intelligence systems capable of
autonomous decision-making in existing farms can identify
animal diseases, optimize production, and enhance animal
feeding (23). This study underscores the benefits of herd
management and artificial intelligence applications in
livestock farms, particularly within the context of dairy cattle
farming, in light of the burgeoning advancements in computer
technology.
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1.1. Herd Management in Livestock

Recent advancements in computerized data recording
techniques have significantly improved herd management
systems. These technologies have streamlined the monitoring
of herd health, productivity, performance, and production
parameters. A variety of computer software programs have
been specifically designed for use in large herd operations.
These programs aim to enhance farm management and
maximize farm income by analyzing reproductive health in
dairy cattle and estimating the costs associated with
increasing dairy substitutes. These software packages have
been tailored to work seamlessly on various microcomputers
(24).

In herd management systems, all animals in the herd,
including those born on the farm and those introduced from
external sources, are recorded with the assistance of a
technician. Daily events, such as births, deaths,
measurements, weighings, health assessments, and feeding
records, are meticulously entered into the herd management
system by the relevant technician. Herd management
systems, like herd follow-up, enable objective evaluation of
farm management decisions regarding the herd, breeding, and
health procedures. This evaluation is based on a solid
foundation, allowing for the identification of any deficiencies
or areas for improvement. For a herd management system to
succeed, the farm must recognize its benefits and assess it
comprehensively.  Successful implementation of this
computer-based system at the farm level and maximizing its
benefits are contingent upon breeders receiving proper
training in system usage. Veterinarians must provide regular
consultancy services on the farm. (25, 26).

Under the herd management system, detailed records are kept
on aspects such as animal births, live weights at various
stages, yield characteristics, health-related data, daily feeding
practices, and environmental influences. These records play a
vital role in ensuring the future productivity and health of the
herd. They support practices such as health management, feed
supply, feeding programs, animal breeding strategies, quality
milk production, worker performance monitoring, and
tracking income and expenses. These systems not only reduce
the need for human labor but also minimize the potential for
human errors (27).

Through the effective use of electronic animal identification,
detection, measurement, feeding applications, and record-
keeping technologies integrated into herd management
systems, especially in commercial and large dairy cattle
operations, continuous control of production processes has
been achieved. Consequently, optimal results in terms of
profitability, health, quality, product safety, animal welfare,
and worker productivity and health have been realized. These
systems also incorporate advanced technologies for
production, fertility control, product quality, nutrition,
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reproduction, and animal health management in dairy cattle
(28).

1.2. Automation in Animal Husbandry

When considering the spheres of economic management,
labor, productivity, and cost, agriculture and animal
husbandry assume paramount significance. However, these
domains also present considerable complexities. In the
contemporary context, marked by technological progress, the
incorporation of automated management systems into these
sectors has become an imperative, paralleling the adoption of
automation in other industries. These systems assume a
pivotal role in herd surveillance, optimization of economic
efficacy, enhancement of animal health, delineation of
augmented yields, assurance of production quality, and
expeditious, accurate decision-making across extensive and
commercially-oriented livestock enterprises (29, 30).

The reception of automated herd management and
automation systems within dairy cattle breeding hinges
decisively on their cost-effectiveness for practitioners. In
other words, the economic feasibility of modern automatic
herd management and automation systems in animal
husbandry must be appraised to guide investment
deliberations. Globally, a trend is discernible wherein
automation has gained ground at various junctures of dairy
farming. Central to this shift is the amelioration of labor costs
and physical exertion (31). Automation has found favor due
to its resonance with the contemporaneous trajectory toward
fewer yet larger herds, slenderer profit margins relative to
yesteryears, and the consistent advancement of cost-effective
extant Technologies (32).

In the broader conceptualization, automation encompasses
the utilization of machinery, control systems, and information
technologies, with the overarching aim of heightening
production efficiency Automation is conceived as a proactive
approach to dairy farm management, endowing dairy farmers
with the capability to oversee expansive herds, economize
time, and garner perspicacious insights. It is crucial to
underscore that automation systems and technologies, per se,
do not proffer direct problem resolution but function as
discerning  indicators, revealing areas  warranting
amelioration. From this vantage point, automation confers an
array of merits, including augmented profitability, enhanced
animal welfare, amelioration of lifestyle, and fortification of
milk quality (19).

Presently, the realm of herd management and integrated
automation systems predominantly assumes a computerized
character, whereby numerous corporate entities have
engendered software tools tailored for deployment in
agricultural establishments of the livestock domain. Recent
iterations of these software packages span diverse categories,
encompassing breeding-focused software, programs oriented
toward livestock breeding and comprehensive data capture,
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management, and accounting software purposed for the
perpetuation of current records spanning the pivotal facets of
cattle hushandry (33).

These software solutions have instituted the integration of
supplementary elements into herd management systems.
These include electronic animal identification, quantification
of milk yield, timing of milking processes, measurement of
milk flow rates, evaluation of milk electrical conductivity,
and the assimilation of automated milk measurement systems
into the milking framework, thereby affording data pertinent
to milk temperature. Moreover, ancillary components involve
activity meters, automatic animal weighing systems, estrus
tracking systems, automatic mixed-feed units, feeder systems
equipped with instrumentation for measuring roughage
consumption, water consumption-measuring drinker systems,
roughage-intensive feed mixers and distributors equipped
with electronic scales, image analysis systems, and data
analysis systems (19, 34).

Automation technologies usher in a regime of precise data
accrual at the level of individual animals on agricultural
holdings, thereby facilitating the efficacious management of
larger herds. Herd management systems are underpinned by
state-of-the-art instruments that accumulate data, thereby
furnishing farm custodians with the informational substratum
requisite for judicious decision-making. The systematic
elucidation of these systems, as delineated by Schulze et al.
(2007) and Rutten et al. (2013), unfolds across four key
phases (35, 36):

Sensors, tasked with data generation through the
measurement of specific parameters pertaining to the animals,
for instance, cow activity.

An algorithm, which harnesses sensor data to yield
informational insights concerning the animals. In this stage,
raw or processed sensor-derived data may be amalgamated
with non-sensor data.

A managerial decision-making framework, which
synthesizes information from the antecedent phase with
supplementary data, spanning technical, economic, and
comparable domains. The culmination of this phase yields
actionable recommendations.

The execution of decisions, which transpires either through
the agency of the farmer or autonomously via the system,
exemplified by the management of a cow's access to a milking
robot.

However, it is requisite to acknowledge that these systems
exhibit certain limitations. These limitations encompass the
interpretational intricacies inherent in the data emitted, a
consequence of the distinctiveness of each cow, in
conjunction with the challenge posed by the notable volume
of false alarms, impeding the pragmatic implementation of
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extant models for disease and mastitis detection, grounded in
data collated by various sensors (e.g., milk yield, electrical
conductivity, activity, and analogous parameters) (36).
Decision-making should rest upon a foundation of cogent
scientific principles and standardized operating procedures
intertwined with the intelligence proffered by the herd
management system. Beyond these, key determinants that
galvanize the functionality of these systems in agricultural
settings span the spheres of investment costs, socio-economic
dimensions, time considerations, and the anticipated return on
investment (35).

1.3. Artificial Intelligence in Animal Husbandry

The early stages of the industrial revolution aimed to develop
machinery capable of substituting human physical strength.
With the advent of industrialization, various purpose-built
machines were introduced into society, gradually replacing
human labor over centuries due to their superior performance.
As technology continued to advance, the realm of human
work and cognitive processes saw a transformation through
the integration of artificial intelligence (Al) techniques. Al is
a method designed to create devices that mimic the
functionality of the human brain, understanding how the
human brain functions, processes sensory input, interprets
stimuli, and draws conclusions based on stored knowledge.
Following data reception, these Al systems can generate
responses by formulating novel ideas and offering the best
possible solutions. Current examples of such Al-powered
devices or machines include computers and robots. Al
approaches endeavor to replicate human-like intelligence and
problem-solving capabilities in machines (37).

In the context of digital agriculture, Al plays a pivotal role in
the application and integration of digital data, sensors, and
tools throughout agricultural practices, spanning from the
farm to the end consumer. This technology encompasses
various components, including big data, sensor technology,
sensor networks, remote sensing, robotics, and unmanned
aerial vehicles (UAVSs). The processing of collected data is
now achieved through cutting-edge technologies like
computer vision, machine learning, and artificial intelligence,
among other methods. The application of Al is poised to
benefit not only high-tech systems like milking equipment but
also traditional dairy farms, enhancing their competitiveness
in the future (38).

An illustrative study demonstrates the use of Al in regulating
the ambient temperature for animals through water spraying,
reducing heat stress. To implement this cooling system, an Al
system leverages data from meteorological stationsand
information about individual cows, combined with
environmental factors. This system automatically adjusts the
cooling parameters to meet desired volume and milk quality
thresholds in dairy farms based on relevant data.
Additionally, the system autonomously controls gates to
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direct individual cows to cooling systems with water
sprinklers to mitigate heat stress or to standard milking
parlors (39)

Biometric sensors are pivotal in herd management
technologies and automation systems. They continuously
monitor the health and behavior of individual animals in real
time, enabling farmers to integrate this data for population-
level analysis. Real-time data from these biometric sensors
can be processed through big data analytics systems using
statistical algorithms, yielding trend models and decision-
making tools that empower breeders (40). These technologies
facilitate secure and verifiable traceability of animal products
from farm to consumer, offering a significant advantage in
disease outbreak monitoring, economic loss prevention, and
food-related health issues. They contribute to greater
transparency in animal production, fostering increased
consumer confidence. To harness the full potential of next-
generation technologies, predictive analytics platforms are
required, capable of sifting through vast datasets with a high
degree of confidence while accommodating specific variables
accurately and accessibly. Additionally, addressing data
privacy, security, and integration issues remains paramount
(41).

The agricultural sector is presently in the midst of a rapid
digital transformation, with increasingly sophisticated
technologies such as artificial intelligence (Al) and computer
vision taking center stage. Within this context, computer
vision, a fundamental facet of Al, has emerged as a pivotal
enabler of precision agriculture. By harnessing high-quality
imagery captured by remote cameras, computer vision has
facilitated the automation of various agricultural operations,
ushering in the era of smart agriculture. In particular,
computer vision methodologies, in conjunction with herd
management and automation systems, are being
comprehensively employed to furnish comprehensive
insights into the health and performance of individual animals
(29). Such systems offer real-time data that aids farmers in
making strategic decisions. Notably, recent research has
focused on the implementation of computer vision for the
recognition of livestock behaviors, exemplified by the works
of Bello et al. (2021), Kumar et al. (2017), Qiao et al. (2019),
and Shen et al. (2020) (42-45). For instance, a notable study
by Xiao et al. (2022) involved the use of a modified Mask-
RCNN maodel, trained through the fusion of Mask-RCNN and
support vector machines (SVM), to identify cows within a
barn (46).

Conventional animal record-keeping on medium-sized farms
has been characterized by a time-intensive process. In
contrast, contemporary methods involve the widespread use
of small chips implanted within animals, which can be
promptly scanned when the animals pass through a reader or
designated location. This approach enables the computerized
retrieval of pertinent information, including details related to
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age, breed, sex, pedigree, and health records, offering a
marked improvement in efficiency relative to traditional
record-keeping practices. Furthermore, the advent of
ultrasound technology has revolutionized the precise
determination of pregnancy in inseminated cattle and the
diagnosis of a spectrum of animal maladies (37).

As the awareness of animal welfare and emotional states in
farm animals continues to mount, there exists an imperative
to develop effective and precise monitoring techniques.
Presently, there is a notable dearth of scientifically validated
criteria for the quantification of transient emaotional states in
farm animals, as well as a conspicuous absence of established
metrics for the assessment of animal well-being. Biometric
sensor data, driven by Al, is emerging as a non-invasive
solution for the monitoring of livestock. Notably, social
network analysis has begun to gain traction as a means of
modeling emotional dynamics and contagion among animals,
facilitating the collection of extensive data pertaining to
livestock emotions at the group level. Al technologies are
playing a pivotal role in recognizing and comprehending the
emotional states of animals, thereby facilitating
improvements in their well-being and overall productivity
(29).

Recent research endeavors have been directed towards the
modeling of physiological responses in Holstein Friesian
cows, encompassing parameters such as rectal temperature
and respiratory rate, through the utilization of neural
networks grounded in Al and neuro-fuzzy networks. These
models exhibit predictive capabilities with regard to these
physiological variables and, as such, have the potential to
contribute significantly to the decision-making process (40).
Moreover, contemporary investigations have explored the
application of computer vision and machine learning for the
prediction of parameters including heart rate, respiratory rate,
eye temperature, milk production, and quality. These
technologies have demonstrated efficacy in the enhancement
of animal welfare and stress monitoring (40)

Traditional visual health assessments conducted by
professionals and veterinarians can be inherently subjective,
costly, and necessitate the presence of trained personnel.
Recent advances in remote sensing, computer vision, and Al
have paved the way for the development of innovative
biometric techniques for the assessment of livestock health
and welfare. Additionally, these techniques serve to facilitate
livestock identification for the purposes of traceability, as
well as the integration of machine and deep learning
methodologies to tackle complex challenges encountered
within the realm of livestock farming. Notwithstanding prior
research efforts primarily centered on model development,
there exists an exigent need for the formulation of more
efficient, non-invasive, and dependable Al-driven techniques
geared towards the assessment of animal health, welfare, and
productivity. In this context, it is crucial to advocate for
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multidisciplinary team collaboration during the stages of
model development and deployment, alongside the seamless
integration of emerging digital technologies with Al
development and deployment strategies. Such an approach is
poised to facilitate the efficacious and scalable deployment of
Al applications within the domain of animal husbandry (37).

2. Discussion and Conclusion

In conclusion, enhancing productivity and profitability within
the realm of animal husbandry necessitates the precise
evaluation of the extensive data at our disposal and the ability
to make forward-looking predictions. Modern animal
husbandry often relies on mechanistic models to assess data
within the constraints of the specific system under
investigation. These models, however, are primarily valuable
for addressing intricate issues with a limited number of
variables. The resolution of complex challenges in animal
husbandry entails the systematic collection and analysis of
vast datasets. To make accurate predictions and forecasts in
livestock production, an array of diverse data sets,
encompassing factors like weather, air quality, animal vocal
signals, and visual animal behavior, must be collected. Given
the impracticality of storing and processing such substantial
volumes of text, audio, and video data using standard
computers, there arises a pressing need for increased
computing and storage capacity. This is precisely where
Artificial Intelligence technologies, including sensors, big
data, cloud computing, and machine learning algorithms,
assume a pivotal role. The methodology devised to address
business challenges or attain specific objectives, and the
associated procedural steps, are collectively referred to as
algorithms. Advanced Atrtificial Intelligence and Machine
Learning Algorithms are harnessed for cloud-based analysis
of big data, facilitating predictions of future events and
recommendations for livestock managers. Big data analytics
and machine learning algorithms scrutinize the collected data
to detect deviations from standard models and offer insights
into prospective developments. These insights can, in certain
cases, trigger automated actions, providing individuals with
the information needed to make informed decisions.
Consequently, the integration of machine learning and human
expertise leads to mutually informed decisions. Moreover, the
application of these technologies enables the early detection
of various diseases by monitoring irregular body movements
and diminished activity in animals. The use of artificial
intelligence in animal husbandry presents a solution to
challenges that may be exceedingly challenging or even
insurmountable through conventional means. This not only
safeguards animal health but also drives up productivity,
thereby ensuring the profitability and sustainability of
livestock enterprises.
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Ozet: Rhodococcus equi taylarda yiiksek oranlarda Sliimlere neden olabilen hiicre ici bir mikroorganizmadir. Oncelikle akcigerlerde lezyonlara
neden olmakla birlikte diger organlarda da etkili olabilmektedir. In vitro sartlarda birgok antibiyotik etkili olarak belirlenmekle birlikte tedavide
¢ok az1 kullanilabilmektedir. Atlarda smirli sayida antibiyotik kullanimi tedaviyi giiclestirmektedir. Bu derlemede taylarda Rhodococcus equi
enfeksiyonunda kullanilan antibiyotikler (eritromisin, rifampisin, vs) hakkinda bilgiler verilmeye calisilmstir.

Anahtar Kelimeler: Rhodococcus equi, tay, antibakteriyel, tedavi

Use of Antibiotics in Rhodococcus Equi Infection in Foals

Abstract: Rhodococcus equi is an intracellular microorganism that can cause high rates of death in foals. Although it primarily causes lesions
in the lungs, it can also affect other organs. Although many antibiotics have been determined to be effective under in vitro conditions, very few
can be used in treatment. The limited use of antibiotics in horses makes treatment difficult. In this review, it can be tried to give information
about the antibiotics (erythromycin, rifampicin, etc.) used in Rhodococcus equi infection in foals.

Keywords: Rhodococcus equi, foal, antibacterial, treatment

1. Giris

Pnémoni taylarda oliim nedenleri arasinda ilk siralarda
bulunmaktadir. Taylarda bir¢ok mikroorganizma solunum
yolu enfeksiyonuna neden olmakla birlikte Rhodococcus equi
etkeni pnomoninin en yaygin nedeni arasinda bulunur.
Onceki yillarda Corynebacterium equi olarak isimlendirilen
etken gram pozitif, makrofajlar i¢inde hayatta kalabilen ve
¢ogalabilen fakiiltatif bir hiicre i¢i patojendir. Tedavi
edilmedigi vakalarda 6lim oram1 %70’lere  kadar
¢ikabilmektedir. Enfeksiyon genellikle subklinik seyrettigi
icin hastalik ileri donemlerinde teshis edilebilmektedir.
Enfeksiyonda en  fazla  apseli  pyograniilomatoz
bronkopnomoni gozlenebildigi gibi bakteriyemi ve kronik
bronkopnémoni de gozlenebilmektedir. Ancak Rhodococcus
equi akciger dist bolgelerde de lezyonlara neden
olabilmektedir. Enfekte taylarin biiyiik kisminda sindirim
sistemi lezyonlar1 gelismektedir. Sindirim sisteminde
multifokal tilseratif enterokolit ve mezenterik veya kolon lenf
digimlerinde graniilamatoz veya supratif yangi gelisir. Bazi
hastalarda ise peritonit, polisinovit, septik artrit, osteomiyelit,
iveit, selliilit, deri alt1 apse, nefrit ve karaciger ile bobrek
apseleri de olusabilmektedir. Baz1 vakalarda ise akciger ve

sindirim sisteminde belirti olusmaksizin sadece septik artrit
ve osteomiyelite neden olabilmektedir (1-5).

Taylar disinda kediler (6) ve kopeklerde (7) de Rhodococcus
equi  kaynakli akciger enfeksiyonunun gelisebildigi
belirlenmigtir. Rhodococcal enfeksiyonlar zoonoz o&zellik
gostererek insanlarda da gozlenebilmektedir. Ozellikle
immun depresan insanlarda bu etkene bagli pndémoni
enfeksiyonlar1 tespit edilebilmektedir (8). AIDS/HIV
hastalarinda Rhodococcus equi tespit edildigi ve uzun siireli
antibiyotik tedavisine ihtiya¢ duyuldugu ifade edilmistir (9,
10).

2.Kullamilan Antibiyotikler

In vitro sartlarda Rhodococcus equi’ nin eritromisin,
telitromisin, azitromisin,  klaritromisin, gamitromisin,
rifampisin, vankomisin, imipenem, gentamisin, doksisiklin,
linezolid ve enrofloksasine duyarli oldugu belirlenmistir (4).
Rhodococcus equi ile enfekte at makrofajlarinda
enrofloksasin, gentamisin ve vankomisin en etkili ilag¢ oldugu
bildirilmistir (11). Ancak klinik pratikte bu ilaglarin hepsinin
kullanimi yapilamamaktadir. Etkenin hiicre i¢i olmasi,
antibiyotiklerin kondrotoksik etkileri ve atlarda oliimciil
kolite neden olabilmesi kisitlayici faktorlerdir (2, 12).
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Taylarda azitromisin 10 mg/kg dozunda intragastrik (1G)
uygulama sonrasinda biyoyararlanimin = %56,
(Maksimum Konsantrasyona Ulagsma Siiresi) degerinin 1.8
saat, Cmax (Maksimum Plazma Konsantrasyon) degerinin
0.57 mcg/mL oldugu, taylarda belirgin yan etkiler
gozlenmedigi ve 10 mg/kg dozun Rhodococcus equi
tedavisinde yeterli doz oldugu ifade edilmistir (13). Ayni
dozda oral (PO) uygulama sonrasinda biyoyararlanimin %39,
Cmax degerinin 0.72 mcg/mL, Tmax degerinin 1.4 saat, yar1
omriin 18 saat oldugu, belirgin yan etkiler gézlenmedigi ve
uygulanan dozun tedavi i¢in yeterli olabilecegi bildirilmistir
(14). Taylara 6 mg/kg dozunda kas-igi (IM) olarak
gamitromisin uygulamasi sonrasinda Cmax degerinin 0.333
mcg/mL, Tmax degerinin 1 saat, yar1 dmriin 39 saat oldugu
ve 6 mg/kg (IM) dozunda haftada bir sefer uygulamasinin
Rhodococcus equi tedavisinde etkili olabilecegi bildirilmistir
(15). Taylara 10 mg/kg dozunda IG yolla Klaritromisin
uygulamasi sonrasinda Tmax degerinin 1.5 saat, Cmax
degerinin 0.92 mcg/mL, yar1 6mriin 4.8 saat oldugu, 7.5
mg/kg (PO, giinde iki defa (BID) dozun yeterli oldugu ve
belirgin yan etki gozlenmedigi bildirilmistir (16). Taylara 15
mg/kg dozunda telitromisin IG yolla uygulanmasi sonrasinda
Tmax degerinin 1.75 saat, Cmax degerinin 1.43 saat, yari
Omriin 3.81 saat oldugu ve Rhodococcus equi tedavisinde 15
mg/kg (PO, giinde bir defa (SID) dozun yeterli oldugu ifade
edilmistir (17). Lipozomal gentamisinin taylara damar igi
uygulamasi ile yapilan farmakokinetik calismada yiiksek
derecede hiicre i¢i konsantrasyona ulastigi ve gelecekte
Rhodococcus equi enfeksiyonlarinin tedavisinde
diistiniilebilecegi belirtilmistir (18). Taylara doksisiklin 10
mg/kg dozunda IG yolla uygulamasi sonrasinda yari dmriin
8.48 saat, Tmax degerinin 3 saat, Cmax degerinin 2.54
mcg/mL oldugu ve 10 mg/kg dozda BID olarak uygulamanin

Tmax

tedavide yeterli olabilecegi ifade edilmistir (19).

Taylar deneysel yontemle Rhodococcus equi enfeksiyonu
tedavisi ile ilgili calismalar olduk¢a sinirlidir. Bunun nedeni
olarak etik sorunlar, yiiksek maliyet ve modelin olusturulmasi
ile ilgili teknik zorluklar gosterilmektedir. Ayrica caligma
sonuglarinin etkenin viriilansina, agilamaya, taymn yasina ve
Onceden bagli olarak degisebilmektedir.
Rhodococcus equi taylarda genellikle subklinik akciger
lezyonlar1 ile seyretmekte oldugu icin tedaviye ihtiyag
duyulmadan iyilesmeler gozlenebilmektedir. 1980'lerden
giiniimiize Rhodococcus equi ile enfekte olmus taylar i¢in
standart tedavi Onerisi, bir makrolidin (eritromisin,
klaritromisin, azitromisin veya gamitromisin) rifampisin ile
kombinasyonu olmustur (3, 4). Ancak makrolidler ile
rifampisine yiliksek derecede direng gelistigi ve yeni tedavi
protokolleri diistintilmesi gerektigi de bildirilmektedir (20,
21, 22). Tedaviye baslamadan 6nce antibiyogram yapilmasi

maruziyete

da dnerilebilmektedir (23). Genel olarak tedavide eritromisin
estolat/etilsiiksinat (25 mg/kg, PO, giinde ii¢ defa (TID)-
giinde dort defa (QID) + rifampisin (5-7.5 mg/kg, PO, BID
veya 10 mg/kg, PO, SID) uygulamasi 4-9 hafta yapilir (2, 3).

o e
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Rifampisinin uzun siireli oral uygulanmasi sonrasinda
genellikle ciddi yan etkiler gelismedigi, ancak parenteral
uygulamalarda ciddi yan etkiler gozlenebildigi ifade
edilmistir. Eritromisin uygulamasi esnasinda taylar enterit
yoniinden kontrol altinda tutulmalidir. Gelisebilecek diski
yumusamast veya hafif ishallerde tedaviye ara verilmesi
gerekmemektedir. Ancak ciddi sivi kaybi, depresyon ve
dehidratasyon olustugunda ila¢ uygulamasi durdurulmalidir
(2, 3, 12, 24). Ayrica rifampisin (5 mg/kg, PO, BID) +
klaritromisin (7.5 mg/kg, PO, BID) 3-12 hafta, rifampisin (10
mg/kg, PO, SID) + azitromisin (10 mg/kg, PO, SID, 5-7 giin
sonra 2 giinde bir) 6 hafta, doksisiklin (10 mg/kg, PO, BID)
+ azitromisin (5 mg/kg, PO, SID) 6 hafta, tulatromisin (2.5
mg/kg, IM, haftada bir sefer) 6 hafta veya gamitromisin (6
mg/kg, IM, haftada bir sefer) 6 hafta uygulanabilecek diger
secenekleridir (25, 26). Taylar bu ilaglarin
uygulamasindan ishal yoOniinden takip altinda
tutulmalidir.  Rhodococcal enfeksiyonunun
antibiyotikler disinda bronkodilator (terbutalin, aminofilin,
klenbuterol), mukolitik (asetilsistein, bromeksin), nonsteroid
antiinflamatuar (fluniksin meglumin, metamizol) ve sivi-
elektrolit tedavi de yapilmalidir. Hastalara glukokortikoid
uygulamasi yapilmamalidir. Klinik etkinligi kesin olarak
ortaya konulamamakla birlikte, alternatif olarak insanlarda
Rhodococcus equi enfeksiyonlarinda kullanilan tedavi
protokolii  uygulanabilecegi  bildirilmistir. ~ Tedavide
vankomisin + imipenem silastatin uygulamasi en az 3 hafta
yapilir ve rifampisin + eritromisin uygulamasi ile devam
edilir (2, 3, 12).

tedavi
sonra
tedavisinde

Gamitromisinin etkinliginin rifampisin + azitromisin ile
kargilagtirildigt aragtirmada, gamitromisinin bronkopnémoni
tedavisinde rifampisin + azitromisin kadar etkili oldugu,
ancak gamitromisinin daha fazla yan etkilere neden oldugu
bildirilmistir (27). Taylarda Rhodococcus equi kaynakli
akciger enfeksiyonunun tedavisinde tulatromisin etkinliginin,
azitromisin + rifampisin kombinasyonu ile karsilastirildigi
calismada, tulatromisinin etkinliginin kombinasyondan daha
diisiik oldugu ifade edilmistir (28). Yapilan benzer baska bir
calismada taylarda Rhodococcus equi' nin neden oldugu
pulmoner apselerin tedavisi igin tulatromisin, azitromisin
veya azitromisin + rifampisin kombinasyonunun etkinliginin
kiyaslandig1 arastirmada azitromisinin tek basina veya
rifampisin ile kombinasyonunun daha etkili oldugu
belirtilmistir (29). Taylarda Rhodococcus equi 'nin neden
oldugu pndémoninin tedavisinde azitromisin + rifampisin,
klaritromisin + rifampisin veya eritromisin + rifampisinin
etkinliginin karsilastirildigi arastirmada klaritromisin  +
rifampisin kombinasyonunun daha etkili oldugu ifade
edilmistir  (30). Taylarda Rhodococcus equi kaynaklh
bronkopnomoni tedavisinde azitromisin + doksisiklin
kombinasyonunun azitromisin + rifampisin kombinasyonu
kadar etkili oldugu belirtilmistir (31).
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c. Metin: Arastirma makalelerinde; Girig, Materyal ve Metot, Bulgular ile Tartisma ve Sonug boliimleri, olgu
sunumlarinda ise; Girig, Olgu Sunumu, Tartisma ve Sonug bdliimleri olmalidir. Boliim basliklart ilk harfi biiyiik
olacak sekilde kiigiik harfler ile yazilmalidir. Yazilarda “Systeme International (SI)” birimleri kullaniimalidir.
Derleme makaleler igin hazirlanan 6zet derlemenin konusu hakkinda bilgi ve derlemenin amacindan
olugmalidir. Derleme makalesi “Giris” ile baglamali, yazar/lar tarafindan belirlenecek ara bagliklarla devam
etmeli, “Sonu¢” ve “’Kaynaklar’’ ile tamamlanmalidir.

d. Sembol, birim ve kisaltmalar: Dergimiz, Scientific Style and Format, The CSE Manual for Authors, Editors,
and Publishers, Council of Science Editors, Reston, VA, USA (7th ed.) tarafindan belirtilen sistemi kabul
etmektedir. X, u, n, veya v gibi semboller MS Word sembol listesinden segilerek kullanilmalidir. Derece (°)
sembolii gosterimi i¢in; “O” harfinin veya “0” rakaminin iist simge seklinde gosterilmesi ile yapilmamali
sembol meniisiinden kullanim tercih edilmelidir. Carpim “x” harfi degil sembol meniisii (%) kullanilmalidir.
Say1, birim ve matematiksel semboller (+, —, %, =, <, >), kullanildiktan sonra bir bosluk birakilmali (6rnegin.,
3 kg), ylizde isaretinden sonra bosluk birakilmamalidir (6rnegin, %45). Latince et al., in vitro veya in situ
terimleri italic olarak gosterilememelidir.

e. Kaynaklar: Kaynaklar metin iginde parantez i¢inde numara ile belirtilmelidir. Birden fazla kaynaga atif
yapilacaksa ayni parantez icerisinde belirtilmelidir 6rn, (3,5,7-11). Literatiir listesinde yer alan kaynaklarin her
biri i¢in metinde atif yapilmalidir.

Besten fazla yazar olan kaynaklarda, besinciden sonrasi i¢in “et al.” eki kullanilmali, asagida verilen
sistematik ile noktalama isaretleri ve yazim kurallarina dikkat edilerek yazilmalidir.

a. Kaynak siireli yayin ise; Ornek: Durmus I, Demirtas SE, Can M, Kalebas: S. Determining egg
consumption habits in Ankara. Tavukguluk Arastirma Dergisi 2007; 7: 42-45 (article in Turkish with an
English abstract).

b. Aslam B, Wang W, Arshad MI, Khurshid M, Muzammil S et al. Antibiotic resistance: a rundown of a
global crisis. Infection and Drug Resistance 2018; 11: 1645-1658. doi: 10.2147/IDR. S173867.

c. Kaynak editérlii kitaptan bir béliim ise; Ornek: Gay CC, Besser TE. Escherichia coli septicaemia in
calves. Gyles CL. eds. In: Escherichia Coli in Domestic Animals and Humans. Wallingford: CAB
International, 1994; pp.75-90.

d. Kaynak kitap ise; Ornek: Varley H, Gowenlock AH, Bell M. Practical Clinical Biochemistry. Fifth
Edition. London: William Heinemann Medical Books Ltd, 1984; p. 685.

e. Kaynak editorlii kitap ise; Ornek: Constable PD, Hinckliff KW, Done SH, Grunberg W. Veterinary
Medicine. Eleventh Edition. London: W.B. Saunders Company, 2017; p.57.

f. Kaynak kongre bildirisi ise; Ornek: Kirbas A, Degirmencay S., Kilinc AA, Eroglu MS. Increased
cardiac troponin-I concentration and cardiac enzyme activities in neonatal calves with sepsis. Second
International Veterinary Internal Medicine Congress. October, 11-13, 2019; Ankara-Tiirkiye.

g. Kaynak tez ise; Ornek: Kirbas A. Elazig, Samsun, Sivas, Tokat ve Yozgat illerindeki s1g1r ve
koyunlarda Kirim Kongo Kanamali Ates viriis enfeksiyonunun seroprevalansinin arastirilmasi, Doktora
tezi, Firat Univ Sag Bil Ens, Elaz1g 2009; s.1-2. (thesis in Turkish with an English abstract).

Web tabanh erisimler kaynak olarak gosterilmemelidir.

f. Tablolar; kaynaklar kismindan sonra, her bir tablo ayr sayfada olacak sekilde verilmelidir. Tablo basliklarinin
yalmzca ilk harfleri biiyiik olmalidir. Tablo bagliklar1 tablonun tizerinde bulunmali ve Tablo 1. (Table 1.)
seklinde numaralandirilmalidir. Tablolarda i¢ ve yan kilavuz ¢izgiler kullanilmamalidir. Tanimlayic: bilgi ve
aciklamalar tablolarin altina yerlestirilmelidir.


http://www.nlm.nih.gov/mesh/MBrowser.html)

Ornek:
Table 1. Determination of elements in Dogfish Liver certified reference material

Concentration (ug g%

Certified? FoundP® R(%)
AC\ 200 215+10 108
\I/ 0.6 0.56 + 93
¢ 0.01
Cre 14 1.52 +£0.02 109
Co° 0.25 0.28 +£0.02 112
As 9.66 + 0.62 9.55+0.16 99
Cd 243+0.8 24.2 +0.3 100
Cu 31.2+11 31.7+0.4 102
Fe 1833+ 75 1914+65 104
Pb 0.16 £ 0.04 0.16+0.02 100
Hg 2.58 +£0.22 2.31+0.02 90
Ni 0.97+0.11 0.94+0.03 97
Se 8.3+1.3 8.3+0.2 100
Ag 0.93 £0.07 0.86+0.01 92
Zn 116+6 113+ 97

1

& At 95 % confidence level

b X+SD =3 eInformation value

. Her resim, grafik ve cizim; sekil olarak kabul edilip Sekil 1. (Figure 1.) gibi yazilmali, her biri ayr1 sayfada
olacak sekilde verilmelidir. Tanimlayici bilgi ve acgiklamalar sekil ismi ile birlikte seklin altina
yerlestirilmelidir. Resimler 300dpi ¢oziiniirliikkte olmalidir.

Ornek:
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Yaymin baski 6ncesi matbaa provasi yazismadan sorumlu yazara gonderilir ve {i¢ giin icerisinde kontrol
edilerek dergiye geri gonderilmesi istenir.

Her yayin i¢in Bozok Veteriner Bilimleri'nin ilgili sayisi yazismadan sorumlu yazara génderilir. Makalelerin
PDF tiirii tam metin dosyalarina derginin web sayfasindan erisilebilir.



BOZOK VETERINARY SCIENCES ( BOZOK VET SCI)
WRITING RULES
Purpose

In Bozok Veterinary Sciences, by publishing original research articles, case reports, reviews, short papers and
letters to the editor with current and original value prepared in the fields of Veterinary Clinical Sciences,
Veterinary Preclinical Sciences, Veterinary Basic Sciences, Food Hygiene and Technology, Animal Science
and Animal Nutrition. It is aimed to contribute to national and universal science.

Scope

Bozok Veterinary Sciences is the scientific publication of Yozgat Bozok University and is published twice a
year, in June and December. The abbreviated name of the journal is Bozok Vet Sci. Bozok Veterinary
Sciences, which will start its publication life in 2020, will be published as a peer-reviewed and scientific
periodical.

In our journal, an original research article, case report, prepared in the fields of Veterinary Clinical Sciences,
Veterinary Preclinical Sciences, Veterinary Basic Sciences, Food Hygiene and Technology, Animal Science
and Animal Nutrition, which was prepared in one of the Turkish and English languages and was not presented
simultaneously to another journal, Invited and editor-approved reviews, short papers and letters to the editor
are published.

WRITING RULES (PREPARATION OF THE ARTICLE-ARTICLE)

1. Responsibilities of the articles belong to their authors. In order for the submitted manuscript to be
published, it must be approved by the advisors appointed by the editorial board. No fee or
compensation is paid for the articles published in the journal. Unaccepted manuscripts and their
appendices will not be returned unless otherwise stated.

2. The publication languages of the journal are Turkish and English. At the beginning of the publication,
the Turkish “Abstract” and the English “Abstract” sections should be included. The abstract section
should not exceed 200 words.

3. A plain and understandable writing language should be used in the text, scientific writing style should
be adopted, unnecessary repetitions should be avoided and abbreviations should be defined where they
are first used.

4. If accepted for publication in Bozok Veterinary Sciences, the "Copyright Form - Copyright Transfer
Agreement"”, which includes the declarations regarding the transfer of all kinds of publication rights,
must be signed by the responsible author and sent in pdf format.

5. Responsibility for the "ethics committee approval™ of the studies submitted to the journal belongs to
the authors. However, the Editor reserves the right to request an ethics committee document from the
authors when necessary.

6. All authors in the article are required to upload the ORCID ID (Open Researcher and Contributor
Identifier) registration number information, which is a scientific researcher identification system, to
the system at the time of submitting the article. ORCID ID registration can be done free of charge at
http://orcid.org.

7. The author specified in the correspondence address; He is responsible for all correspondence, changes
on the article (including the number and order of the author) and correction of the printing proof of the
articles accepted for publication.

8. Electronic submission: Manuscripts should be submitted fully electronically in order to speed up the
publication review process.

9. Studies to be published; It should be written in Microsoft Word 6.0 or higher, in Times Roman font,
12 points, double-spaced, with 3 cm margins on all sides of the page, and with line numbers starting
from the first page. Information about the authors in the study should be presented separately from the



a)

b)

c)

d)

€)

"Title Page" and "Main Document". It should be preferred that the original research and review
articles should not exceed 16 pages, the literature list should not exceed 30 if possible, and the number
of figures and tables should not exceed 8. Short papers and case reports should not exceed 10 pages.

10. Manuscripts sent to Bozok Veterinary Sciences should be arranged in the following order (Title,
Abstract, Text, References, Tables and Figures), Tables and Figures should be indicated on separate
pages.

11. Studies submitted to the journal should consist of Abstract, Abstract, Introduction, Material and
Method, Results, Discussion and Conclusion, References. Introduction, Material and Method, Results,
Discussion and Conclusion sections should be numbered (1. Introduction, 2. Material and Method, 3.
Findings, 4. Discussion and Conclusion). Sub-headings should be numbered sequentially as 1.1., 1.2.,.
The references section should not be numbered.

Title: The title should be short, clear, all capital letters and appropriate for the text. Especially in the
electronic submission, only the title of the article (without giving the author and institution address) should
be written. This method is applied to ensure that the articles are evaluated impartially by experts

Abstract: In Turkish articles, there should be an abstract in Turkish and English. Turkish abstracts are also
required for English articles. The abstract should not be longer than 250 words; should include the
purpose, material and method, findings and conclusion. 4-6 keywords should be given under the abstracts.
Turkish keywords should be given in accordance with "Turkish Science Terms (TBT)" (See
http://www.bilimterimleri.com). English keywords should be given in accordance with "Medical Subject
Headings (MESH)" (See http://www.nlm.nih.gov/mesh/MBrowser.html).

Text: In research articles; Introduction, Material and Method, Results and Discussion and Conclusion
sections, in case reports; There should be Introduction, Case Report, Discussion and Conclusion sections.
Chapter titles should be written in lowercase letters with the first letter capitalized. "Systeme International
(SO units should be used in manuscripts. The summary prepared for the review articles should consist of
information about the subject of the review and the purpose of the review. The review article should start
with "Introduction”, continue with subheadings to be determined by the author/s, and should be completed
with "Conclusion” and "References".

Symbols, units and abbreviations: Our journal accepts the system specified by Scientific Style and Format,
The CSE Manual for Authors, Editors, and Publishers, Council of Science Editors, Reston, VA, USA (7th
ed.). Symbols such as X, u, n, or v should be selected from the MS Word symbol list and used. For degree
(°) symbol display; It should not be done by showing the letter "O" or the number "0" as superscript, it
should be preferred to use from the symbol menu. Symbol menu (x) should be used, not the product letter
“x”. Numbers, units, and mathematical symbols (+, —, X, =, <, >) should be followed by a space (e.g. 3 kg),
not a percent sign (e.g. 45%). Latin et al., in vitro or in situ terms should not be shown in italics.

References: References should be indicated in the text with numbers in parentheses. If more than one
source is to be cited, it should be stated in the same parenthesis, eg (3,5,7-11). Reference should be made
in the text for each of the sources in the literature list.

12. In references with more than five authors, “et al." suffix should be used, and it should be written in the
following systematic, paying attention to the punctuation marks and spelling rules.

a) If the source is a periodical; Durmus I, Demirtas SE, Can M, Kalebas1 S. Determining egg
consumption habits in Ankara. Tavukguluk Aragtirma Dergisi 2007; 7: 42-45 (article in
Turkish with an English abstract).

b) Aslam B, Wang W, Arshad MI, Khurshid M, Muzammil S et al. Antibiotic resistance: a
rundown of a global crisis. Infection and Drug Resistance 2018; 11: 1645-1658. doi:
10.2147/IDR. S173867.

c) If the source is a chapter from the edited book; Gay CC, Besser TE. Escherichia coli
septicaemia in calves. Gyles CL. eds. In: Escherichia Coli in Domestic Animals and Humans.
Wallingford: CAB International, 1994; pp.75-90.

d) If the source book; Varley H, Gowenlock AH, Bell M. Practical Clinical Biochemistry.
Fifth Edition. London: William Heinemann Medical Books Ltd, 1984; p. 685.

e) If the source is an edited book; Constable PD, Hinckliff KW, Done SH, Grunberg W.
Veterinary Medicine. Eleventh Edition. London: W.B. Saunders Company, 2017; p.57.

f)  If the source is the congress notice; Kirbas A, Degirmencay S., Kilinc AA, Eroglu MS.
Increased cardiac troponin-1 concentration and cardiac enzyme activities in neonatal calves



with sepsis. Second International Veterinary Internal Medicine Congress. October, 11-13,
2019; Ankara-Tiirkiye

g) |If the source is thesis; : Kirbas A. Elaz1g, Samsun, Sivas, Tokat ve Yozgat illerindeki sigir
ve koyunlarda Kirim Kongo Kanamali Ates viriis enfeksiyonunun seroprevalansinin
arastirilmas1, Doktora tezi, Firat Univ Sag Bil Ens, Elazig 2009; s.1-2. (thesis in Turkish with
an English abstract).

Web-based access should not be cited as a source.

f) Tables; After the references part, each table should be given on a separate page. Only the first letters of
table titles should be capitalized. Table headings should be above the table and numbered as Table 1.
(Table 1.). Inside and side guide lines should not be used in tables. Descriptive information and
explanations should be placed below the tables.

Sample :
Table 1. Determination of elements in Dogfish Liver certified reference material

Concentration (ug g

Certified? Found® R(%)
Al° 200 215 £10 108
Ve 0.6 0.56 +0.01 93
Crt 14 1.52 £0.02 109
Co® 0.25 0.28 +0.02 112
As 9.66 + 0.62 9.55+0.16 99
Cd 243+0.8 242 +0.3 100
Cu 31.2+11 31.7+0.4 102
Fe 1833+ 75 1914+65 104
Pb 0.16 £0.04 0.16+0.02 100
Hg 2.58+0.22 2.31+0.02 90
Ni 0.97+0.11 0.94+0.03 97
Se 83+13 8.3£0.2 100
Ag 0.93 £0.07 0.86+0.01 92
Zn 116+ 6 113+1 97

2 At 95 % confidence level
b X£SD  n=3 cInformation value
Every picture, graphic and drawing; should be accepted as figures and written like Figure 1. (Figure 1.),

each one should be given on a separate page. Descriptive information and explanations should be placed
under the figure along with the figure name. Pictures must be at 300dpi resolution.
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The prepress proof of the publication is sent to the corresponding author and it is requested to be checked and
returned to the journal within three days.

For each publication, the relevant issue of Bozok Veterinary Sciences is sent to the corresponding author.
PDF-type full-text files of the articles can be accessed from the journal's web page.



BOZOK VETERINER BiLIMLERi
Yayin Haklar1 Devri Sozlesmesi

Makale Tiirii: () Arastirma () Olgu Sunumu () Derleme () Kisa bildiri (') Editore mektup

Biz tiirii ve bashigi yukarida belirtilmis makalenin yazarlar1 olarak; Bozok Veteriner Bilimleri’nin yazim ve yaym
sartlarin1 bilerek ve kabul ederek hazirlaylp yayimlanmasi dilegiyle Bozok Veteriner Bilimleri Editorliigiine
gonderdigimiz makalenin orijinal oldugunu, kismen veya tamamen daha 6nce yayimlanmadigini veya eszamanli olarak
bagka bir yayin kurulusuna gonderilmedigini, makale yayimlandiktan sonra ortaya ¢ikabilecek her tiirlii bilimsel ve etik
sorumlulugun bize ait oldugunu ve Bozok Veteriner Bilimleri’nin hi¢bir sorumluluk tasimayacagini, danisman ve dergi
editori tarafindan gerekli goriilen diizeltmelerle birlikte her tiirlii yaym hakkini, yazinin yayimlandig: tarihten itibaren
Bozok Veteriner Bilimleri’ne devrettigimizi taahhiit ederiz.

Bununla birlikte yazarlarin telif hakki disinda kalan patent vb. tescil edilmis haklari, yazarlarin kitap ve dersler gibi
calismalarinda makalenin tiimii ya da bir boliimiinii ticret 6demeksizin kullanim hakki, ticari amagla kullanmamak {izere
makaleyi cogaltma hakki saklidir.

Sorumlu Yazar
Adi ve Soyadi:
Adres:

Tel/Fax:

E-posta:

Not: Liitfen formu doldurduktan sonra pdf formatinda, baslangic sayfasi ve esas dokiiman ile birlikte e-posta
adresimize gonderiniz.

Elektronik posta:
bvs@bozok.edu.tr

bvs@yobu.edu.tr

Adres:

Yozgat Bozok Universitesi, Veteriner Fakiiltesi, Sorgun Meslek Yiiksekokulu Binasi, Ahmet Efendi Mah. Toki konutlar1
Yani 3500.Cad. No:4 66700 SORGUN/YOZGAT
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BOZOK VETERINARY SCIENCES
COPYRIGHT RELEASE FORM

Article Type: () Research () Case Report () Review () Short Paper () Letter to Editor
ManusCriPt Totle: .. e

As the authors of the article whose type and title are mentioned above; We wish to prepare and publish Bozok
Veterinary Sciences with the knowledge and acceptance of the editorial and publication terms, and the article that we
sent to Bozok Veterinary Sciences Editor is original, partially or completely not published before or not sent to another
publication institution simultaneously, any scientific and ethical issues that may arise after the article is published. We
undertake that we are responsible and that Bozok Veterinary Sciences will not bear any responsibility, and that we have
transferred all rights of publication to Bozok Veterinary Sciences as of the date of publication, together with the

corrections required by the consultant and journal editor.

However, patents, other than the copyright of the authors, etc. registered rights, authors' right to use all or part of the
article free of charge in their works such as books and lessons, and the right to reproduce the article for non-commercial

use.

Corresponding Author

Name and Surname:

Address:

Phone/Fax:

E-mail:

Notes: Please fill the form and send it to our e-mail address in pdf format with the start page and the main document.

E-mail: bvs@bozok.edu.tr

bvs@yobu.edu.tr

Adress: Yozgat Bozok University, Faculty of Veterinary Medicine, Sorgun Vocational School Building, Ahmet Efendi
Mabh. Toki konutlar1 Yan1 3500.Cad. No:4 66700 SORGUN/YOZGAT
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