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Abstract

In this study, a method was developed that uses pasteurized Eve’s milk to produce Siirt Herby Tulum Cheese in less than 24 hours.
Pasteurization was done for one minute at 72°C, followed by fifteen minutes of straining, curd formation for 90 minutes at 32 °C, first
pressing for 90 minutes at half the weight of milk, curd souring for 45 min, and second press for twelve h at half the weight of milk. Before
the second pressing, 2% sirmo (Allium sp.) and 1% salt were added to the curd. The ripening culture was obtained from the lactic flora
found in traditional Siirt herby cheese. The Herby Cheese Standard, Tulum Cheese Standard, and Van Herby Cheese Geographical
Indication Certificate are the three primary statutory regulations, all of which are based on traditional manufacturing techniques. We
referred to them as references. This cheese that has been processed to a minimum pH of 5.5, 0.7% lactic acidity, 20% fat, 45% dry matter,
and 2.5% salt content before packing could be made by using pasteurized Eve’s milk. The fat and dry matter levels were in the middle of
the reference ranges. As a result, the regulations' minimum four-day production period was decreased to a maximum of 24 h. The method
was apparently employed for the first time in this study. Before being implemented in a business, the suggested technique must be tested
with regard to environmental parameters, milk quality, and other variables. More research on the proposed approach is required to
establish a starter culture, detect ripening process variations, and determine whether different Tulum Cheeses may be manufactured
utilizing such a short-term production procedure.
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Siirt Otlu Tulum Peyniri Uzerine Deneysel Calismalar: 1. Endiistriyel Uretim Modeli Gelistirmek

0z

Bu calismada pastorize koyun sttt kullanilarak Siirt otlu tulum peynirinin 24 saatten daha kisa slirede Uretilmesini saglayan bir yontem
gelistirilmistir. Past6rizasyon 72°C'de bir dakika streyle yapildi, ardindan on bes dakika sizme, 32°C'de 90 dakika streyle pihti olusumu,
ilk olarak sutiin agirhginin yarisi kadar agirlik altinda 90 dakika stireyle presleme, 45 dakika slreyle pihti eksitme ve ikinci kez sitiin
agirhginin yarisi kadar agirlik altinda 12 saat siireyle presleme yapildi. ikinci preslemeden &nce siit agirligina %2 sirmo (Allium sp.) ve %1
peynir tuzu ilave edildi. Olgunlastirma kultirl, geleneksel Siirt otlu peynirinde bulunan laktik floradan elde edilmistir. Otlu Peynir
Standardi, Tulum Peyniri Standardi ve Van Otlu Peynir Cografi isaret Belgesi, tamami geleneksel iiretim tekniklerine dayanan ii¢ temel
yasal diizenlemedir. Bunlar referans alindi. Bu peynirin ambalajlamadan énce minimum pH 5,5, %0.7 laktik asit, %20 yag, %45 kuru madde
ve %2.5 tuz icerigine sahip olacak sekilde pastorize koyun sitiinden yapilabildigi ortaya kondu. Yag ve kuru madde diizeyleri referans
degerlere uygun bulundu. Bunun sonucunda yonetmeligin asgari dort gunliik Giretim siiresi azami 24 saate indirildi. Yontemin ilk kez bu
calismada kullanildigi diisiiniilmektedir. Onerilen teknigin bir isletmede uygulanmadan dnce gevresel parametreler, siit kalitesi ve diger
degiskenler agisindan test edilmesi gerekir. Bir starter kiltir olusturmak, olgunlasma siirecindeki degisiklikleri tespit etmek ve bu kadar
kisa streli bir Gretim prosediiri kullanilarak farkli tulum peynirlerinin Gretilip liretilemeyecegini belirlemek igin 6nerilen yaklasimla ilgili
daha fazla arastirma yapilmasi gerekmektedir.

Anahtar Kelimeler: Koyun stt, pastorizasyon, proses gelistirme, Siirt otlu tulum peyniri

INTRODUCTION

Tirkiye produces over seven hundred thousand tons of che-
ese a year. The most widely made cheeses in Tirkiye are tu-
lum, kashar, and white cheese (1). According to reports, Tiir-
kiye boasts an abundance of native cheese kinds (2-5).
Known as "herby cheeses," some of these cheeses include
herbs in them. Van Herby cheese is the most manufactured
and consumed of these. Herbs have been shown to provide

extra health advantages to cheese in addition to its flavor
and aroma (6). The Eastern and Southeast parts of Tirkiye
are where most herbal cheeses are made and consumed.
Van Herby Cheese comes to mind when discussing herby
cheese in Tirkiye (7). Under the terms of Industrial Property
Law No. 6769 (Registration No. 405) (8), Van Herby Cheese
was registered by the Van Chamber of Commerce and In-
dustry on December 31, 2018, with the geographical boun-
daries of Van and Hakkari. The cheese was protected as of
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July 27, 2017. In addition to Van herby cheese, other varie-
ties include Hatay Testi Cheese, Siirk Cheeses and Urfa, Siirt,
Erzincan, and Trabzon herby cheeses (9). There is insufficient
research on cheeses other Van Herby Cheese. It has been re-
ported that once industrial manufacturing is accomplished,
herby cheeses can be exported to EU nations (7).

The following herbs must be used in the Van Herby
Cheese Registration document: Mentha Spicata (Wild mint,
leaf), Anhriscus nemorosa (Mendo, leaf and stem), Ferula
Orientalis L. (Heliz, leaf and stem), and Allium schoenopra-
sum L. (Sirmo/Sirik, leaf and stem). In addition to these
herbs, 13 other herbs (8) can be used with registration. Only
Sirmo herb is used in Siirt herby cheese. Van Herby Cheese's
non-fat dry matter percentage, which ranges from 57% to
64%, qualifies it as semi-hard cheese (8). It has also been no-
ted that semi-hard cheese qualities are present in siirt herby
cheese (9). The registration certificate for Van Herby Cheese
lists two distinct features, both of which are an explanation
of the production techniques. Unbrined cheese made from
raw milk is one of them. These methods include splitting the
curd, salting it dry, pressing it tightly into the packaging for
three to four days, and packing the cheese molds with the
jaji (known as cacik in Turkish). These processes are said to
require at least five d. Herby cheese that has been brine-ri-
pened is the other variety. There is no specific sort of brine
used in Siirt Herby Cheese. The tulum variety does not use
cacik. After crumbling, the cheese is packed into airtight re-
ceptacles. The cheese cuts are salted dry and allowed to
stand for approximately five days in order to allow the water
to evaporate (8).

While raw Eve’s milk is typically used to make Siirt
herby cheese, goat and cow milk may also be used in specific
amounts, depending on the financial situation of the family
that makes the cheese (7). Raw milk is used to make traditi-
onal Herby Tulum Cheese from Siirt. After producing curd,
sirmo is added and the mixture is placed in a clot bag. The
bag is allowed to drain for three to four hours while it is we-
ighed down. Next, the curd is sliced into thin pieces, about
2-3 cm in thickness. After dusting the slices with coarse kitc-
hen salt, set them aside for three to four d at room tempe-
rature. After that, the slices are crushed and firmly packed
into plastic containers or clay jars. Grape leaves can be filled,
then the mouths of the containers can be covered with mud
plaster. The container is covered with loose soil or sand and
placed in the cellar, which is typically underground, with its
mouth facing downward. The cheese container is positioned
in the soil with the intention of hastening the cheese's mois-
ture loss. After ripening for a minimum of four months and a
maximum of seven months, it is made available for eating
(9). Siirt herby cheese is quite distinct from Van herby che-
ese, despite their similarities in terms of production process.
This cheese's manufacturing process is more akin to that of
Tulum Cheese (7). Some customers purchase curd cheese
from the area and handle the rolling, salting, sprinkling, pres-
sing, and ripening at home. The manufacturing of herby che-
ese is concentrated in the summer months in Siirt province
and its areas. Traditional methods have been used in scien-
tific studies to date to make cheese, and it has been noted
that no studies have been done on process development
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appropriate for any industry (9). izmen and Kaptan (2) found
that the herby cheeses made in the provinces of Van, Kars,
Diyarbakir, and Siirt had 46.20% moisture, 55.39% dry mat-
ter, 24.2% fat, 5.1% salt, 21.92% protein, and 1.69% acidity.
It has been discovered that the histamine levels in the herby
cheeses sold in the provinces of Van, Siirt, Batman, and Di-
yarbakir may rise to levels that are harmful to human health
(10). In another investigation, it was shown that histamine
levels in herby cheeses bought from Van Provincial sales lo-
cations were above the harmful thresholds (11). In a diffe-
rent investigation, Urfa and Van herby cheeses had lower
than permitted quantities of biogenic amines (12). Another
experimental investigation found that when the amount of
sirmo (wild garlic) herby added increased (to 2% and 3%), the
nitrite levels rose but the nitrate level remained the same
(13). According to a study, mice that ate Van Herby Cheese
had higher serum triglyceride levels (14). According to a dif-
ferent study, the preparation of Van Herby Cheese with star-
ter culture using pasteurized milk and pasteurized herbs pro-
duced reduced amounts of free fatty acids when compared
to raw milk cheeses (15).

Studies on other herby cheeses have also been done,
but not to the same extent as those on Van herby cheese
(2,6,7). Businesses that meet specific minimal technical and
hygienic criteria are granted production permits, which al-
low them to produce cheese in compliance with the law. Of-
ficial documents specify the minimum technical and hygienic
standards for cheeses, and official inspections are conducted
in accordance with these standards (16—18). After looking
into the chemical and microbiological quality characteristics
of herby cheeses, it was found that there are no product
requirements for local cheeses. Studies have revealed that
these items don't offer enough guarantees for public health
and have poor sanitary quality (19-27). According to Glilmez
et al. (28) local cheeses did not meet the necessary criteria
of hygienic and technical excellence. They stated that the
products could be harmful to the general public's health and
that the cheese they inspected did not adhere to regulatory
standards. Van Herby Cheese has now developed a certain
production technology as a consequence of scientific rese-
arch (29-35). Nonetheless, there is a dearth of research on
the experimental manufacturing of tulum, or herby cheeses,
where the curd is crumbled and packed without the use of
cacik. The effects of utilizing pasteurized and raw milk on the
quality of Siirt Herby Tulum Cheese were examined by Giil-
mez et al. (36) in their investigation. They came to the conc-
lusion that pasteurization of milk was required for a standard
production using Eve’s milk. Moving Siirt herby cheese pro-
duction from a traditional to an industrial approach might be
advantageous. with the notion that standardizing produc-
tion is the only way to create a product with quality and brand
value that can be sold in a large sales network. As far as we are
aware, no industrial process development study has been car-
ried out for Herby Tulum Cheeses. Defining a model process
appropriate for industrial production was the aim of this study.
Process steps were created to ensure that the final cheese com-
position met all applicable legal requirements.
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MATERIAL AND METHODS

Material

Raw milk: Freshly milked Eve's milk from a sheep farm in Si-
irt's city center was filtered through a clot strainer and trans-
ported to the laboratory within an hour.

Coagulant: A commercial microbial coagulant (Yayla
Rennet, Tuzla Istanbul) was obtained at a sales point and
transported to the laboratory. Before adding the coagulant
to the milk to be made into cheese, the coagulant strength
was checked and employed based on the results.

Starter culture: 10 g samples of three herby tulum che-
eses purchased from sales locations in Siirt province were
mixed, serially diluted in physiological saline solution (PS,
0.8% salt), and added to MRS (Oxoid, CM1153) and M17
(Oxoid, CM0785). It was obtained by collecting the develo-
ping colonies, washing the agar surface with PS, and increa-
sing the lactic acid bacteria obtained from milk and whey.
The collected culture was first maintained in PS for 24 h, with
the pH decreased to 4 using lactic acid, to guarantee that
acid-resistant cells were picked. This culture was added to
pasteurized Eve's milk at a rate of 3%, and the milk was fer-
mented at 37°C until the pH reached 4. Soured milk was
employed as a starter culture, with 3% added to pasteurized
milk at 32°C.

Sour whey: Whey was taken from previous research in
this investigation. The fresh whey was pasteurized at 72°C
for 1 minute and then cooled to 37°C. The above-mentioned
starter culture was added to pasteurized whey at a rate of
3% and incubated at 37°C until the pH reached 4 and the aci-
dity reached 1.2% lactate. Sour whey was employed in curd
production.

Press materials: Water-filled containers with varying
weights were used as press materials. The curd in the press
clot was placed on a firm surface, weights were added, and
it was pressed for 90 min.

Salt: Cheese was made using rock salt gathered in the
region. The cheese was salted prior to adding the herb.

Herb (Allium sp., known locally as sirmo or sirik): Citi-
zens harvested herbs from the plateaus and sold them at the
Siirt city center market. After sorting and washing with drin-
king water, the herbs were cut to around 5 mm and mixed
into the curd samples.

Cheese curd: Eve's milk was pasteurized at 72°C for 1
min, coagulant strength was determined, fermented at 32°C
for 90 min, and the clot was sliced into 1 x 1 x 1 cm pieces.
After severing the clot, 45 min were allowed for sineresis.
The clot was then placed in a cotton bag to allow the whey
to drainitself over a 15 min period. In the six successive trials
described below, self-drained curd was employed as the raw
cheese material. Acidity, pH, dry matter, fat, salt (in trials
where salt was used), and cheese production (milk/ cheese,
%) were all measured.

Trial one (first press). Four distinct groupings were for-
med from the curd. There was no pressure exerted on the
Control group (1K). The experimental groups were put under
pressure of % (1A), % (1B), and 1/1 (1C) of the weight of raw
milk. The press time was set to 90 min.
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Trial 2 (addition of hot water). The Control group
(2K) did not receive any applications before pressing. After
draining the curd samples, 90°C hot water (2A) or 90°C salty
hot water (2B) were added to raise the temperature to 45°C.
The curds were then allowed to drain naturally for 30 min.
The strained curds were pressed for 90 min with a pressing
weight equivalent to half the amount of milk.

Trial 3 (sour whey addition). The control group (3K) re-
ceived no therapy after curd cutting. To the other groups,
90°C hot water (3A), 90°C sour whey (3B), and 37°C sour
whey (3C) were added, with the curd temperature raised to
45°C. After waiting 15 min, the curd was allowed to drip na-
turally for 30 min. The strained curds were pressed for 90
min with a pressing weight equivalent to half the amount of
milk.

Trial 4 (herb addition). The self-drained clot was formed
in a normal manner. Sour whey was introduced to the self-
drained curd at the same rate as the curd's weight. After 30
min of waiting, the curd was allowed to drain on its own for
30 min. The drained curd was utilized to prepare experimen-
tal samples. In the Control group, no herb was added (4K). In
other groups, herbs were applied after clot cutting (4A), be-
fore first pressing (4B), or after first pressing (4C). The chunks
of crumbled curd were the size of chickpeas. The herb added
to each curd accounted for up to 20% of the dry matter in
the milk utilized. The press was applied to each sample at
half its milk weight for 90 min.

Trial 5 (starter culture and/or sour whey addition). The
groups were 5k (Negative Control, no starter or sour whey
was applied), 5A (Positive Control, the starter culture was
added to milk at 37°C at a rate of 3%, waited for 45 min and
the milk was coagulated), 5B (sour whey at 37°C was added
to milk as for the starter culture), and 5C (the starter culture
was added to the milk as made as for Group 5A, then milk
was clotted and cut). The clot slices were self-drained for 15
min before adding sour whey at 37°C at an equal weight. The
clot was left in the sour whey for 45 min before being self-
drained for an additional 15 min. The press was applied to
each sample at half its milk weight for 90 min.

Trial 6 (second press). Milk was pasteurized at 72°C for
1 min, then chilled to 37°C with 3% starter culture added.
After a 30-min interval, the milk was coagulated for 90 min
at 32°C. The clot was sliced into 1 x 1 x 1 cm pieces, waited
30 min, and then allowed to drain naturally for 15 min in the
cotton bag. The initial press was performed with a weight
half the weight of the milk for 90 min. The curd was sliced
into pieces (about 1 cm cubes), and sour whey at 37°C was
added in an equal amount to the curd. The curd was immer-
sed in sour whey for 30 min and then allowed to drain natu-
rally for 15 min. For better whey drainage, the curd in the
cotton bag was pressed a second time with a press weighing
half the milk for 12 h.

Trial 7 (salt addition). The samples were prepared as
described in Trial 6. The curd was broken into pea-sized bits
after the first and second presses. The herb was put to the
curd before the first and second presses. Following the herb
addition, salt was added to each sample at varying rates. The
groups were 7A (1% salt) and 7B (1.5% salt). 7C (2% salt), 7D
(2.5%), and 7E (3% salt). Each sample containing the herb
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and salt was left under a press weighing half the weight of
the milk for 12 h.

Analyzes

Coagulant activity: The coagulant (Yayla Rennet, Tuzla Istan-
bul) was diluted by one-tenth. A 10 ml of raw milk was coo-
ked at 35°C. A 1 cc coagulant solution was added to the milk,
and the timer was started simultaneously. Milk was stirred
with a glass drumstick. As soon as grains of curd appeared in
the baguette, the timer was stopped. The method was repe-
ated three times, and the average was calculated. The coa-
gulant strength was estimated using the following formula
(37). Coagulant strength is calculated as (2400 X S)/Z.

Physical and chemical analyses of raw milk and cheese
samples were carried out with a milk auto analyzer (Lactos-
can LS, Nova Zagora, Bulgaria). The pH was measured with a
handheld pH meter (Milwaukee AZ 8685, Taiwan). The aci-
dity was determined using the titrimetric method, and the
results are represented as lactic acid percentages (38). Fat
analysis was carried out using a milk butyrometer in accor-
dance with the Van Gulik method (TS ISO 3433). The dry mat-
ter was measured gravimetrically in accordance with TS EN
ISO 5534/AC (40). Salt was determined by titration in accor-
dance with TS EN ISO 5943; 2007 (41).

Microbiological analysis of raw and pasteurized milk.
For microbiological analysis, reference procedures were
used (42). Briefly, 10 g of each sample was used to make ten-
fold serial dilutions in 90 ml of sterile physiological saline
(PS). Plate Count Agar (PCA, Oxoid CM 0463) was used to co-
unt the total aerobic mesophilic bacteria (TAMB). To count
Enterobacteriaceae, petri dishes were incubated at 30+2°C
for 72 h. Then, Violet Red Bile Glucose Agar (VRBGA, Oxoid-
CMO0485) was utilized and incubated at 37+2°C for 48 h. For
coliforms, Violet Red Bile Lactose Agar (VRBLA, Oxoid
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CMO0107) was employed, and the Petri dishes were incuba-
ted at 37 °C for 24 h. The expanding pink-red colonies with a
pink precipitation ring were counted. For coagulase-positive
staphylococci, Baird Parker Agar (BPA, Oxoid CM1127) plates
with Egg Yolk Tellurite Emulsion (Oxoid SR0054) were utili-
zed. The plates were incubated at 37°C for 48 h. Black, shinny
coagulase-positive colonies with a diameter of 1.5-2.5 mm
and a translucent zone around them were counted. Then,
five susceptive colonies were chosen at random for each
sample and evaluated for coagulase response before cfu/g
values were calculated. For yeasts and molds, Yeast Extract
Glucose Chloramphenicol Agar (YGCA, Merck 1.16000) was
employed, and the petri dishes were cultured for 5 d at 25°C.
The colonies growing on the medium were counted. Colony
counts were performed using De Man Rogosa Sharpe Agar
(MRS, Oxoid, CM1153) for lactobacilli and M17 Agar (Oxoid,
CMO0785) for lactococci.

Statistical Analysis

The investigation was done three times, and each analysis
was carried out twice. The mean and standard deviation data
were obtained with the Microsoft Excel application. Means
with significant differences were compared using Duncan's
multiple range tests and the SPSS v.15.00 program (Chicago,
Illinois, USA) and P values.

RESULTS

Table 1 displays the laboratory results for clot samples obta-
ined from raw Eve's milk. It was determined that the self-
drained clot weighed 53.8% of the processed milk volume. It
was discovered that 46.2% of the milk was separated from
the clot as whey. The acidity of raw milk was 0.32%, but the
self-drained clot was 0.08%. The pH of raw milk was 6.69,
whereas it was measured at 6.67 in the clot.

Table 1. The analysis results of the raw milk used in cheese making and the clot that was self-drained for 15 min.
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Raw milk 6.9+0.2 0.3£0.05 16.0+0.1 4.1+0.1 5.9+0.2 4.5+0.1 0.740.1 0.28+0.01 -0.6+0.03 4.8+0.04 ND
Drained clot 6.710.1 0.1+0.01 34.4+3.4 ND 12.0+0.9 ND ND ND ND ND 53.8%2.1

Table 2 displays the results of microbiological analyses
of raw milk. Pasteurization significantly reduced bacterial lo-
ads. Pasteurization makes milk more sanitary by conside-
rably lowering the levels of coliforms, fecal coliforms, and

coagulase-positive staphylococci. While the numbers of lac-
tobacilli and lactic streptococci reduced, the natural lactic
acid bacterial flora remained at an average of 2 log cfu/g
(Table 2).

Table 2. The counts of microorganism in raw milk and milk pasteurized at 72°C for 1 min (log cfu/ml)
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Raw milk 5.5+0.2 4.5+0.4 3.740.3 3.6+0.3 5.1+0.2 5.1+0.5 5.240.5
Pasteurized milk 2.940.1 1.1#0.1 0.40.1 <1 1.1#0.1 2.1+0.3 1.840.2
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The first testing aimed to determine the press weight.
It was determined that pressing did not appreciably affect
acidity or pH readings. The trial group (1C) with the press we-
ight equal to the milk weight showed the greatest increase
in dry matter (Table 3). However, it was decided that the 1C
group samples should contain half of the milk's weight. Cal-
culating the curd to fat ratios indicated that the fat ratio in
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the 1C group was 6.74%, rather than 7.74%, and 1% of the
fat flowed into the whey. Therefore, group 1B (% the weight
of milk) was chosen. After pressing, this group's curd had an
acidity of 0.13% (lactic acid), a pH of 6.68, 47.98% dry matter,
21.61% fat, and a curd efficiency of 40.3% (Table 3).

Table 3. Effects of the first press on the cheese making (Trial 1)

Trial 1 (Groups) Acidity pH Dry matter (%) Fat (%) Yield (%)
Before press 0.12 6.7 34.5+2.2 14.5+1.1 51.5+#3.1

1K (Control, self- drainage) After press 0.13 6.7 40.1+2.3 16.4+0.9 44,0+2.9
Difference (%) 0.01 0.0 5.6 19 -7.5

) Before press 0.11 6.7 35.741.1 15.4+1.3 52.842.1
;Ao(fpt':::’;’li')ght was After press 014 67 43.9+15 192411  42.4#3.1
Difference (%) 0.03 0.0 8.3 3.8 -10.4

1B (press weight was Before press 0.1 6.7 36.2+2.1 16.31£1.6 53.5+2.2
% of the milk) After press 0.13 6.7 48.0+1.9 21.61.4 40.3+2.6
Difference (%) 0.03 0.0 11.8 5.4 -13.2

1C (press weight was Before press 0.11 6.7 36.5+2.5 15.6+1.4 52.3+¥1.9
equal to the milk) After press 0.13 6.7 52.0+2.2 22.4+1.7 37.0+1.2
Difference (%) 0.02 0.0 155 6.7 -15.3

The second experiment found that the dry matter rate
after pressing was 51.13% in the Control group and 52.31%
in the hot water-added group (2A). The dry matter rise rate
was higher in the other two groups (2A, 2B) compared to the
control group (p<0.05). The fat rate following press was
16.39% in the Control group, 20.98 in the hot water group
(2A), and 19.16 in the salty hot water group (2C). The salty
hot water group lost considerably more fat (p<0.05). The fat

rate following press was 16.39% in the Control group, 20.98
in the hot water group (2A), and 19.16 in the salty hot water
group (2C). The salty hot water group lost considerably more
fat (p<0.05). Following the analysis, the decision was made
to add hot water to the curd. However, in the second trial
(testing 3), hot water was not used because sour whey was
found to be preferable (Table 4).

Table 4. Effects of processing clot with hot water and salty hot water on the cheese making (Trial 2).

Trial 2 (Groups) Acidity pH Dry matter (%) Fat (%) Salt (%)  Yield (%)
Before press 0.09 6.8 33.2+0.9 10.6x1.1 1.5+0.1 54.3+3.2
2K (Control,
o After press 0.09 6.8 50.14#2.4  16.4+1.4 14%01  35.0#33
no application)
Difference (%) 0.00 0.0 18 5.8 0.1 193
Before press 0.1 6.8 409+2.7  15.8+0.9 12401  33.5%26
2A (hot water added t
(hot wateraddedto \p o ocs 0.09 6.9 52319  21.040.8 11501  25.642.3
the curd)
Difference (%) -0.01 0.1 11.5 5.2 -0.1 -7.9
Before press 0.08 6.8 41.0£3.1  14.840.7 1.0£0.1  37.1#2.1
2B (salty hot wateradded ¢\ o 0.09 6.8 53.042.6  19.240.8 10401 28.1+18
to the curd)
Difference (%) 0.01 0.0 12.1 4.4 0.1 9.0

In the third experiment, the pH value after pressing in
the Control group (3K) samples was 6.76, however, these va-
lues were found to be 6.75, 6.41, and 6.46 in the samples of
hot water (3A), hot sour whey (3B), and sour whey (3C).
There were no statistically significant differences between
the 3K and 3A groups. The difference between these two
groups and the other two (3B and 3C) was statistically signi-
ficant (p<0.05). There was no statistical difference between
the groups in terms of acidity readings. The Control group
samples had lower dry matter levels compared to the other
groups (p<0.05). Among the experimental group samples,
the group that received hot water had the highest level of
dry matter, but there was no statistically significant diffe-
rence between the other two groups (3B, 3C). After pressing,

the curd yield (in terms of curd to milk ratio, %) of the 3K,
3A, 3B, and 3C groups were found to be 32.1, 22.9, 20.8, and
28.2, respectively. The addition of hot water and hot sour
whey improved the rate of whey drainage in the curd. Sour
whey added to curd at 37°C resulted in enhanced whey dra-
inage compared to the control group. The increasing rate
was statistically significant (p<0.05). Adding hot water and
sour whey resulted in significantly enhanced whey drainage
(p<0.05). Hot water and sour hot water significantly reduced
fat levels in curd (p<0.05). The fat ratios (%) for the 3K, 3A,
3B, and 3C groups were 17.0, 20.1, 20.1, and 23.0, respecti-
vely (Table 5). In the testing, it was decided to add sour whey
at 37°C to the curd before pressing.
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Table 5. Effects of processing clot with hot water, hot whey and sour hot whey on the cheese making (Trial 3)

Trial 3 (Groups) Acidity pH Dry matter (%) Fat (%) Yield (%)
P Before press 0.05 6.7 28.7+1.1 12.3+1.2 45.2+1.3
3K (Control, no application) After press 006 6.8 36.6+0.8 17.0+1.4 32.1+1.1
Difference (%) 0.00 0.1 7.8 4.8 -13.1
Before press 0.07 6.5 36.8+1.3 14.8+1.1 34.1+0.6
3A (hot water added
to t(he curd) After press 0.05 6.8 40.3+0.8 20.1+1.4 22.9+0.9
Difference (%) -0.02 0.2 3.5 5.3 -11.2
Before press 0.06 6.5 37.4+1.4 14.0+£1.5 41.310.9
3B (hot sour whey added
o ihe curd) v After press 005 64 39.4+0.7 20.11.8 20.80.9
Difference (%) 0.00 -0.1 2.1 6.1 -20.5
3C (sour whey added Before press 0.06 6.6 33.741.3 16.3+1.1 44.9+0.7
to the curd) After press 0.05 6.5 38.1+0.8 23.0+0.9 28.2+0.6
Difference (%) -0.01 -0.1 4.4 6.7 -16.7

In the fourth trial, the pH value after press in the Cont-
rol group (4K) was 6.87, however these values were deter-
mined to be 6.73, 6.85, and 6.67 in the 4A, 4B, and 4C gro-
ups. No statistically significant difference was seen between
the groups. There was no significant difference between the

groups in terms of acidity, dry matter, fat, and curd yield ra-
tios. It was discovered that adding herbs after the initial
pressing will preserve the herbs in the cheese more vibrant
and green (Table 6).

Table 6. Effects of herb addition time period on the cheese making (Trial 4).

Trial 4 (Groups) Acidity pH Dry matter (%) Fat (%) Yield (%)
Before second press 0.06 6.8 40.4+1.9 20.2+0.9 51.9+2.6
4K (Control,

no herb added) After second press 0.06 6.9 50.6+1.8 16.0+0.5 40.5%+1.9
Difference (%) -0.01 0.0 -10.1 4.2 11.5
Before second press 0.06 6.6 41.3+1.4 21.2+0.4 52.6+2.3
:ﬁé:‘::ta;‘:)ed After second press 007 67 52.1+1.3 16.840.6 41319
Difference (%) -0.02 -0.1 -10.8 4.5 11.3
Before second press 0.04 6.7 38.3x1.4 17.210.4 52.4+2.6
::f(‘;‘:rzrifdf:ss) After second press 007 6.9 53.1+1.4 14.8+0.3 39.6+2.4
P Difference (%) 003 -02 -14.8 25 12.8
Before second press 0.04 6.8 40.0+1.1 18.9+0.5 50.9+2.3

4C (herb added
bef(or‘:rseionz ress)  After second press 007 67 51.6+0.9 16.140.3 39.241.2
P Difference (%) -0.03 01 -11.7 2.8 11.7

The results of the fourth trial are shown in Table 7. The
pH of the Control group (5K) samples after press was confir-
med to be 6.9. The pH values of the groups that added star-
ter to the milk (5A), the group that added sour whey to the
curd (5B), and the group that added both starter and sour
whey to the curd (5C) were 6.7, 6.9, and 6.7. In terms of aci-
dity, the samples showed a maximum lactic acid level of
0.07% after the second press. Both pH and acidity levels did
not result in a statistically significant difference between
groups. All groups had significantly increased dry matter va-
lues compared to the control group (p<0.05). The dry matter
value after press for the Control group (5K) samples was

48.1%. The dry matter values for groups 5A, 5B, and 5C were
measured to be 53.9, 53.4, and 53.2, respectively. Control
showed a considerable increase compared to the other
three groups (p<0.05), but no difference was seen between
the other three groups. All groups showed significant varia-
tions in fat rates (p< 0.05). Adding starter culture to the curd
and treating it with sour whey before the second press re-
sulted in the highest levels of dry matter (53.2%) and fat
(22.01%) in the cheese curd after pressing. The investigation
revealed that it was permissible to add starter culture to pas-
teurized milk before the coagulant inoculation, as well as to
apply sour whey to the curd before the first press.

Table 7. Effects of starter culture and/or sour whey addition on the the cheese making (Trial 5).

Trial 5 (Groups) Acidity pH Dry matter (%) Fat (%) Yield (%)
5K (Control, Before second press 0.04 6.9 34.4+1.7 9.0+0.2 35.0+1.9
no appliacatio) After second press 0.07 7.0 48.1+1.7 12.4+0.4 24.9+1.3

Difference (%) 0.03 0.1 13.7 3.4 -10.1
5A (starter culture Before second press 0.04 6.9 34.7+1.4 8.810.3 30.9+1.2
adde to the milk) After second press 0.06 6.9 53.9+1.6 13.8+0.2 19.9+1.2

Difference (%) 0.02 0.1 19.2 5.0 -11.0
5B (sour whey Before second press 0.05 6.8 37.1+1.1 10.3+0.1 22.6+0.8
added to the curd) After second press 0.06 6.9 53.4+1.1 21.4+0.1 15.8+1.0

Difference (%) 0.01 0.1 16.3 11.1 -6.9
5C (starter culture Before second press 0.04 6.8 35.1+0.9 13.240.2 32.1+0.5
and sour whey After second press 0.07 6.8 53.2+0.6 22.2+0.1 17.9+0.3
application) Difference (%) 0.03 0.0 18.1 11.9 -14.3
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Table 8 presents the data from Trial 6. The average aci-
dity values (as lactic acid, %) for the samples before the first
press (6A), after the first press (6B), and after the second
press (6C) were 0.08, 0.10, and 0.28, respectively. The pH le-
vels were calculated to be 6.3, 6.3, and 5.5, respectively. Af-
ter 12 h of the second press, acidity and pH development
were detected. The average dry matter values for the 6A, 6B,
and 6C analytical points were 34.8, 42.3, and 51.9, respecti-
vely. In the same order, the percentage fat values in the

Experimental Studies on the Siirt Herby Tulum Cheese ...

samples are 14.3, 20,5, and 23.7%. The second press resul-
ted in a 17.1% rise in dry matter, 9.42% in fat, and 16.8% in
curd weight loss (cheese yield) over the first press. During
the cheese-making process, all values showed significant dif-
ferences (p<0.05). Applying a second pressure to the starter
culture and sour whey curd seems to be a highly effective
application.

Table 8. Effects of the first and the second press on the cheese making (Trial 6).

Trial 6 (Groups)

Acidity pH Dry matter (%) Fat (%) Yield (%)
6A-Before the first press 0.08 6.5 34.8+1.6 14.3+1.1 34.843.1
6B-After the first press 0.10 6.3 42.3+1.7 20.5+1.4 24.5+2.9
Difference (6B-6A) (%) 0.02 -0.2 7.5 6.2 -10.3
6C-After the second press 0.28 5.5 51.9%#1.2 23.7+0.4 18.0+1.2
Difference (6C-6B) (%) 0.20 -1.0 17.1 9.4 -16.8

Table 9 presents the findings from Trial 7. Adding salt
to the curd before the first or second press had no effect on
the acidity or pH values of the samples. At the same time, no
significant effect of adding salt at varied rates ranging from

1to 3% of the curd (w/w) on the acidity and pH of the samp-
les was observed. Adding 1% salt to the curd before the se-
cond press yielded a 2.6% salt level in the cheese.

Table 9. Effects of the added salt rate (%) on the cheese making (Trial 7)

Herb and salt added

Herb and salt added

Herb and salt added

Herb and salt added

Trial 7 (Gro-

ups) before first press before second press before first press before second press
= It after fi H

° E salta tfr Irst Saltin Salt after first . Lactic a. after Lactic a. -p pH

573 press (% Salt in cheese, ) . after first .
sz cheese, press, % first press, in cheese, press in cheese,

- @ ’

E E % % % % % %
7A (%1) 2.3 2.3 2 2.6 0.1 0.2 6.8 6.8
7B (%1.5) 2.9 2.9 2.6 3.2 0.1 0.2 6.8 6.8
7C (%2) 3.5 3.5 2.9 3.5 0.1 0.2 6.8 6.8
7D (%2.5) 3.8 4.1 3.5 3.8 0.1 0.2 6.8 6.8
7E (%3) 4.4 5.3 3.8 5.3 0.1 0.2 6.8 6.8

DISCUSSION AND CONCLUSION

According to the Turkish Food Codex Cheese Communiqué
(18), cheeses, especially herby cheese, must be made, pac-
ked, and marketed in conformity with applicable laws. Che-
ese can only be sold in conditions that fulfill Communiqué's
hygienic standards. According to the Communiqué, local
cheeses may be marketed using their defined, registered, or
local product designations. Cheese made from raw or fer-
mented milk, or with curd that has not been boiled, cannot
be sold as fresh. Such cheeses can be marketed after ripe-
ning for at least four months after manufacturing. Akyuz and
Kurt (30) stated in 1984 that primitive conditions should be
abandoned and cheese production should take place in sop-
histicated plants. Previous field investigations have de-
monstrated that, with the exception of those manufactured
by industry today, standard, hygienic, and safe production
does not occur even in other locally produced herby cheeses
(2,12,15,34,35). Siirt herby cheese can be produced in a con-
ventional, hygienic, and branded form, according to reports

(7). To realize this potential, the challenges outlined above
must first be addressed.

We feel that the ancient production methods of Siirt
herby cheese have developed and evolved into numerous ty-
pes today. According to interviews conducted in the city cen-
ter, in addition to traditional production methods, many pe-
ople and small businessmen manufacture cheese using fresh
curds transported to the city from the plateaus, and the pro-
cessing methods vary (28). It has been noticed that adding a
large amount of salt to the cheese increases its durability,
and that after soaking the cheese in salt for 3-5 d, the salt is
absorbed and the water is released. It has also been claimed
that raw milk cheeses are maintained in brine at room tem-
perature for 5 d or longer, and that the humidity of crumbled
curd is lowered by placing it under covers. In contrast to ot-
her herby cheeses, Siirt Herby Tulum Cheese does not inc-
lude cacik. The Siirt Herby Tulum Cheese is made without
mold cheese. After dry salting, cheese molds are rinsed in
water to eliminate any surplus salt from the cheese. The
mold cheese is crushed first, then carefully packed into the
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container (7, 23, 28, 36). In this circumstance, the likelihood
of the cheese becoming infected increases. Another possible
cause of contamination is the use of raw milk in traditional
production. We feel that it is difficult to prevent cheese con-
tamination in unsanitary environments such as a home or an
unregistered establishment. These techniques are likewise
unsuitable for industrial production (36). Such production
models are expected to pose a high risk of contamination. As
a result, this study attempted to design a system suited for
industrial production. The investigations resulted in the de-
velopment of a system for producing and packaging within
24 h at the latest. However, more research on this new met-
hod is needed to understand the variables that may arise de-
pending on milk, starter culture, and seasonal influences.

When milk is used in production without considering
parameters like breed, age, race, season, and milk mixing ra-
tios, which affect milk composition, product quality may dif-
fer. As a result, standardizing milk prior to cheese production
is critical (4,19). A detailed study on this subject can help to
advance cheese producing technologies. Normally, pasteuri-
zation has made milk safe. However, it was discovered that
members of the native lactic acid bacterial flora survived in
pasteurized milk at an average level of 2 log cfu/g (Table 2).
Previous research has demonstrated that this quantity of lac-
tic flora proliferates in long-ripened cheeses, such as 90-120
d, and functions nearly as a starter culture in fermentation
and ripening (36). Nonetheless, the use of starter culture is
recommended for more controlled fermentation and ripe-
ning. However, it is prudent to regard the procedure of aci-
difying raw milk by keeping it at room temperature and the-
reby turning it into cheese as suspect unless its accuracy is
confirmed. Coliforms are the fastest growing category of
microbes, and they are lactose-positive. The question of how
this type of microbe spreads and secretes poison into cheese
should also be addressed. Furthermore, the changes in the
hygienic condition of the cheese following the acidification
and/or ripening of curd produced by raw milk flora, pasteu-
rized milk flora, and pasteurized milk flora with starter cul-
ture should be thoroughly explored.

Acidity and salt levels are the most efficient criteria for
increasing whey drainage from Tulum Cheese curd during
the pressing process. Heavy press causes fat loss from the
curd. To avoid fat loss, the curd's temperature and press we-
ight must be matched. This investigation found that the
changes in acidity and pH values were not significant over
the first 2 h of the period preceding the second press (Table
3). During this time period, the trial group (1C) with the hig-
hest dry matter increase had the same pressure weight as
the milk. However, calculating the curd-fat ratio revealed
that the fat ratio in the 1C group was 6.74%, when it should
have been 7.74%, and 1% of the fat slipped into the whey.
Therefore, group 1B (press at % the weight of milk) was fa-
vored. In this group, the curd acidity after pressing was
0.13% (lactic acid), pH 6.68, dry matter 47.98%, fat 21.61%,
and curd efficiency (curd to milk) ratio 40.3%. The results
showed that a single step press is insufficient for proper
whey drainage during the first two h of cheese manufactu-
ring. More press application and curd acidification are requ-
ired for quick Tulum Cheese production.

Experimental Studies on the Siirt Herby Tulum Cheese ...

When crumbled, herby cheeses break into min pieces,
but when combined under slight pressure, they form clumps.
To achieve this texture, the cheese must fully release its mo-
isture and appear semi-dry. To manufacture such a semi-
hard cheese with 45% dry matter and 20% fat, brine ripe-
ning, or ripening of dry salted crumbled curd at ambient
temperature under high press weight for an average of 10 d
before packing. During this stage, cheeses are held at around
20°C, allowing acidity to build and ripening to occur (34,36).
We believe that this lengthy production procedure, along
with an excessive amount of human processing, will be un-
suitable for hygienic and technological production. Previous
investigations found that the acidity values of herby cheeses
marketed in Siirt city center were at least 0.8; the maximum
was 4.1, and the average was 1.9 (12). Other researchers
who examined herby cheeses purchased at sales points fo-
und that the acidity levels of some samples were as low as
0.11% (30), 0.18% (27), and 0.24 (31). These values are exclu-
sively found in curd cheese; it should be noted that their
existence in ripened Tulum Cheese could be due to other fac-
tors. It has been reported that herby cheese samples taken
from sales points had high acidity values of up to 2.42%
(10,24,25,27,31). A research found that acidity (lactic acid,
%) increased from 0.62% to 1.05% during the ripening pro-
cess (30). Another prior study found that the acidity of Siirt
herby cheese, made from Eve’s milk, grew to 0.8% lactic acid
levels during the 120-day ripening phase. In this investiga-
tion, acidity levels of 0.28 were determined in cheese that
was ready to be packaged (Table 8). We found no existing
research on the subject of Herby Tulum Cheese. At the end
of this investigation, we discovered, maybe for the first time,
that the cheese-making time period can be reduced to less
than 24 h. Using both starter culture and sour whey in the
procedure ensures proper acidity and whey drainage for Tu-
lum Cheese production.

The Herby Cheese Standard (43) only includes mois-
ture, dry matter, fat in dry matter, and salt in dry matter
data. The Van Herby Cheese Geographical Indication Certifi-
cate (8) includes dry matter, fat, ash, and salt values. Both
texts do not include pH or acidity values. The Turkish Food
Codex Cheese Communiqué (18) does not mention cheese
pH, acidity, or protein values. This suggests that there is no
standard for acidity and pH in process development. The pH
level of 20 pieces of Siirt Herby Tulum Cheese purchased and
examined in Siirt province was at least 4.4, with a maximum
value of 6.3 and an average value of 5.3 (12). Another prior
study found that the pH of herby cheese declined from 4.89
to 4.52 over 90 d of ripening (44). Many other investigations
have found that the pH level in herby cheese samples acqui-
red from the sales point is at least 4.2, on average 5.3, and
at most 6.8 (4,7,12,36 45,46). The pH of experimentally ma-
nufactured raw milk cheese was 5.50 when it was packaged
(Table 8). We feel it is appropriate to establish legal restric-
tions for the pH of cheeses offered for sale after ripening in
their packaging, such as herby cheeses.

Herby Tulum Cheese's chemical composition is identi-
cal to that of other Tulum Cheeses, despite the fact that its
production processes differ. According to the Tulum Cheese
Standard (47), the moisture level of Tulum Cheese should
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not exceed 45% (50% for low-fat and fat-free varieties).
However, the Herby Cheese Standard (43) requires a greater
moisture content (maximum 60%) and a dry matter value of
at least 45%. This value is comparable to the value of white
cheese (18). The dry matter content of Siirt Herby Tulum
Cheese samples prepared from Eve’s milk has been reported
to range between 41 and 46% (36). In their investigation of
herby cheese samples collected from sales sites in Siirt city
center, the researchers discovered that the dry matter level
in cheeses was at least 34.6%, with a maximum of 57.9% and
an average of 49.6% (28). The researchers discovered that
there are considerable variances in dry matter ratios across
the cheeses for sale. Other earlier investigations found signi-
ficantly different values for dry matter rations in field samp-
les. Specifically, the lowest values reported were 29.1% (45)
and 36.26 (35), while the highest values were 60.59% (34)
and 61.57 (27). Other investigations have reported results
within this range (22,26,44). It demonstrates that the num-
bers shown above are not normal, and that Herby Tulum
Cheeses with low dry matter content are also available for
purchase. While herby cheeses manufactured from pasteu-
rized milks were vacuum packaged and ripened for 90 d,
there was no significant difference in the average dry matter
(50%) and fat (28%) values (26). The dry matter value for this
investigation was 51.87%. It was determined that the cheese
with this value met the relevant legislative values given in
Table 8. Based on this conclusion, we feel it is permissible to
market herby cheeses with a dry matter standard of at least
45%, preferably 50%, similar to other Tulum Cheeses.

According to the Herby Cheese Standard (43), the amo-
unt of milk fat in the dry matter must be at least 45%, and
the Van Herby Cheese Geographical Indication Certificate (8)
specifies that the fat values (%) of this cheese must be at le-
ast 16.75, at most 19.21, and on average 17. It has been fo-
und that the average fat content in Siirt Herby Tulum Cheese
samples made with Eve’s milk is 18% (36). In their investiga-
tion of herby cheese samples collected from sales stations in
Siirt city center, the researchers discovered that the fat level
in the cheese’s dry matter was at least 31.2%. The maximum
fat content in dry matter has been found to be 63.5%, with
an average of 46.8% (28). In carefully conducted investigati-
ons, at least 18.93% (24) and up to 19.50% (25) of herby che-
ese samples were shown to be viable. Fat levels were found
to be as high as 56.28% (27) and 59.37% (12). In the other
researches, it is discovered that the variance in fat content
across Tulum Cheese samples collected from sales locations
can be as much as 20-30% (5,14,27). In this investigation, the
fat content of the cheese ready for packing was found to be
23.67% (Table 7, 8). This investigation concluded that cheese
with these characteristics conforms with the aforementio-
ned legal legislation values. We believe that it is appropriate
to standardize the fat content of herby cheeses to at least
20% and no more than 25%.

The Cheese Communiqué (18) specifies a maximum salt
concentration of 5% in dry matter in Tulum Cheese. Tulum
Cheese should include no more than 2.25% salt. Salt content
is reported at a maximum of 7.5% in the Herby Cheese Stan-
dard (43) and 6.9% in the Van Herby Cheese Geographical
Indication document (Protected Designation of Origin, PDO).

Experimental Studies on the Siirt Herby Tulum Cheese ...

In their investigation of herby cheese samples collected from
sales points in Siirt city center, researchers discovered that
the salt level in the dry matter of the cheeses was at least
1.1%, with a maximum of 4.5% and an average of 2.9%. Con-
sidering the values published in earlier investigations, two
research articles indicated that herby cheese samples obtai-
ned at the point of sale contained less than 3% salt (22,27).
Other study studies have indicated that the percentage salt
value in cheese samples collected at sales points is greater
than 3% and, in most cases, greater than 10% (22,23,25-
27,30,31,44). In this investigation, salt was added to the
crumbled curd at a rate of 1% (w/w) of the curd weight after
the herb was added but before the second pressing. The salt
content of the cheese that was ready for packaging following
the second pressing was discovered to be 2.63%. Using the
same amount of salt before the first press, the salt content
of the cheese was confirmed to be 2.3%. (Table 9). We also
found that adding 1% salty sour whey made the curd 1% sal-
tier after the first press (Table 4). In this experimental study,
the cheese was manufactured with 2% salt for no more than
24 h. We feel that utilizing less salt in this proposed process
model allows us to create hygienic cheese. More in-depth in-
vestigation into adding salt to the sour whey employed in
our proposed method would shed more light on the prob-
lem.

In experimental experiments on herby cheeses, a vari-
ety of cheesemaking procedures were explored. For
example, Kavaz et al. (45) soured raw milk at room tempera-
ture for 24 h before heating it at 90-95°C for 30 min to pro-
duce coagulum, and the clot was drained by placing it in a
clot bag. The cheese was then packed after being seasoned
with herbs and salt. In the study, no pressure was applied on
the curd, hence the suspended straining time was not recor-
ded. This production method has been utilized to study the
changes generated by the herbs used in the creation of
herby cheese during the ripening process. Because the app-
lications and production processes in this study and ours are
so different, it was deemed inappropriate to compare the
findings. According to Tarakci et al. (46), milk was pasteuri-
zed at 65°C for 30 min. A 1% starter culture was added to the
pasteurized milk at 32°C and left for 60 min before rennet
inoculation and 90 min of coagulation. The herb was added
to the curd at a rate of 2% of the milk used, after which the
curds were drained. The whey drainage time was not provi-
ded in the study. After pressing for 2 h to drain the whey, the
curds were cut into 7 x 7 x 5 dimensions and dry salted at 6%
of their weight. After 2 d at ambient temperature, the salted
cheeses were vacuum-packed and left to ripen at 4+1°C for
90 d. Our investigation used Herby Tulum Cheese rather than
vacuum molded cheese. In our investigation, the curd was
subjected to a two-stage pressure, with the herb and salt ad-
ded to the crumbled curd before the second press. The two
studies used distinct process applications.

Studies on Turkish Tulum Cheeses suggest a wide range
of processing applications, as shown below. Cakir and Cak-
makgi (50) studied the impact of black pepper on the ripe-
ning of Tulum Cheese. After the raw milk was fermented and
the curd was broken, it was stored at 20°C for 24 h to allow
it to naturally filter and enhance its acidity. The cheese has

73



Giilmez ve ark., Dicle Univ Vet Fak Derg 2024;17(1):65-77

been then crushed and packaged after being kept in a clot
bag for 10 d and 15-18 d, respectively. Black pepper has also
been added. Kurt and Akyuz (30) described how they made
traditional Van herby cheese. According to the recipe, raw
milk is fermented for two h, the curd is blended with herbs,
and drained for three to four h. The curd is cut into 2 cm thick
slices and dry salted. The molds, which are stored in salt for
3-4 d, were rinsed with plenty of water and set in cubes. The
molds are filled with pre-prepared cacik, leaving no air
space. The study describes the cheese packaged with Jaji (ca-
cik in Turkish) and reports a production duration of about 5
d. Ocak et al. (19) and Tuncturk et al. (34) created herby che-
ese in both traditional and industrial styles using Eve’s milk
and various milk mixes. Raw milk is traditionally fermented
at 32°C. The studies do not describe clot cutting. After cut-
ting the curd, some whey was taken from the clot, although
the exact amount was not specified. The curd was then sub-
jected toa 2% milk press for 3 h. The curd from the press was
sliced into 7 x 7 x 2 cm pieces and ripened in 14% (w/v) brine
at4°Cfor 180 d. In the study, where different processes were
reported to be used in the traditional approach, only milk
pasteurization and the addition of starter culture were spe-
cified when discussing an industrial method. In the study,
brine ripening was carried out for up to 180 d. The study was
reported in two successive journals (19,34). The original ar-
ticle said that on the second day of ripening for Eve’s milk
cheeses, the pH was 5.12, the acidity (lactic acids) was
0.92%, the dry matter was 46.67%, the salt was 3.63%, and
the fat was 22.25%. Sagun et al. (47) ripened the cheese they
made by pasteurizing cow milk in brine. Tarakci and Kucuko-
ner (48) also pasteurized cow's milk, added starting culture,
drained the clot, added herbs, and ripened the sliced cheese
in brine after 2 h of pressing (pressing weight was not men-
tioned). Emirmustafaoglu and Coskun (44) also made herby
cheese with starter culture from pasteurized cow's milk, ma-
tured it in brine, and vacuum packed it. This brine-ripened
cheese could be Van Herby. However, Siirt herby cheese is
not brine-ripened and has a distinct production style, with
visual, physical, and scent elements similar to Turkish Tulum
Cheeses. For this reason, it was deemed inappropriate to
present our findings in light of the research articles whose
technique sections were summarized above due to material
and method incompatibility with our study.

In an experiment with Izmir Tulum Cheese, raw Eve’s
milk was utilized in manufacture. Pressure was used to
extract the whey from the clot (25 kg.m-2). When the drip-
ping ceased, the press was removed, and the curd was dry
salted with 1.6% salt. Fermentation took place at 18-22°C for
24 h. The cheese molds were then pre-ripenedina 12% brine
at 14-15°C for one week. In the trial, cheese production las-
ted at least 8 d (51). It also takes almost ten d to make tradi-
tional Tulum Cheese. Sengul and Cakmakci (52) conducted a
study in which they investigated some features of Tulum
Cheeses manufactured from raw and pasteurized cow's milk
and aged in various packaging materials. The researchers dis-
covered that raw milk cheese transferred more nutrients to
whey during cheese production than pasteurized milk che-
ese. Hayaloglu et al. (53) created Savak Tulum Cheese using
raw Eve's milk in a traditional technique lasting over 10 d.

Experimental Studies on the Siirt Herby Tulum Cheese ...

The researchers left the raw milk at room temperature for
one day to self-acidify. To our understanding, self-acidified
raw milk cheeses may not be appropriate for technical, tech-
nological, hygienic, or standard manufacture. Because each
milk's flora differs, the toxin-producing flora may introduce
poisons into the milk. Furthermore, packing following a pro-
duction procedure that lasts longer than 24 h may not be
technologically recommended. Demir et al. (54) did not inc-
lude information about the cheese manufacturing process in
their study on the effects of potassium sorbate addition on
Savak Tulum Cheese. Arslaner and Turkmen (55) claimed
that Erzincan Tulum Cheese did not achieve the economic
value it deserved owing to a lack of manufacturing standards
and did not contribute adequately to the region's socioeco-
nomic development. An appropriate industrial production
model has yet to be devised for Erzincan Tulum Cheese, a
local cheese that is made and traded more than Siirt herby
cheese.

Cheese's microbiota ensures that it ripens. The local
flora causes fermentation and ripening in raw milk cheeses.
Additionally, the microbiota of milk that survives pasteuriza-
tion or becomes contaminated later plays a role in the pas-
teurized milk cheese process. However, with cheeses added
as starter culture and/or adjunct culture, ripening proceeds
in a more controlled manner, and the desired characteristic
features are more visible in the cheese. During the cheese-
making process, the quantity of starter cultures increases
significantly. However, the culture's viability declines with
time due to lactose depletion, salt addition, low pH, and low
ripening temperature. Starter autolysis releases nutritious
and enzymatic microbial components into the cheese mat-
rix. During maturation, the NSLAB count can rise to 8 log
g/cfu in 3-9 months. Depending on the species and strain,
the flora members' metabolic activities have been shown to
induce flaws in cheese quality, unsuitability, or the produc-
tion of typical cheese scents (56). Traditional cheeses are
known to be made mostly from raw milk. Each of these che-
eses is manufactured regionally and seasonally, based on the
experience of the cheesemakers and the conditions in which
they are made, all within their own historical processes. Furt-
hermore, while these cheeses were traditionally consumed
locally by their producers, they are now also consumed by
city dwellers. Disadvantages may arise due to variances in
customer sensitivity and the hygienic profile of the cheeses
on sale.

To ensure hygienic and aromatic properties, the milk to
be made into cheese must be pasteurized, followed by the
addition of a starter and/or auxiliary culture. When viewed
from this angle, it may be a more accurate technique to cre-
ate the beginning culture from the original traditionally ma-
nufactured cheese samples. Such a starter culture can facili-
tate the technological creation of traditional cheese kinds.
Because semi-hard cheeses, such as Tulum Cheeses, ripen in
their packaging, raw milk may not be appropriate for use in
manufacture. Tarakci et al. (46) created brined Van herby
cheeses with starter culture (1:1 ratio Lactococcus lactis
subsp. lactis and L. lactis subsp. cremoris) from Christina
Hansens in Denmark. Yerlikaya and Akbulut (51) employed a
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starter culture for Izmir Tulum Cheese that contained L. lac-
tis subsp. lactis and L. lactis subsp. cremoris (1:1) (Maysa
CM11, Mystarter, Tuzla-Istanbul). The researchers employed
Enterococcus faecium and Enterococcus durans strains from
the same type of raw milk cheese as auxiliary cultures. Rese-
archers discovered that the bacteria, which had no detri-
mental effects on cheese, might be introduced to cheese to
benefit from its probiotic characteristics. Arici and Simsek
(57) found high amounts of coliform bacteria and coagulase-
positive Staphylococcus aureus in Tulum Cheese made from
raw milk during the 16th week of ripening. Researchers dis-
covered that using pasteurized milk and starter culture imp-
roved the cheese's sanitary quality. According to Ates and
Patir (58), using a combination starter consisting of Lactoba-
cillus lactis subsp. lactis, L. lactis subsp. cremoris, and Leuco-
nostoc mesenteries subsp. mesenteriodes would have impro-
ved the profile of Tulum Cheese. Gulmez et al. (36) reported
that using pasteurized milk can ensure the cheese's sanitary
quality; however, raw milk cheeses cannot. Researchers
made Siirt Herby Tulum Cheese from pasteurized milk wit-
hout needing a starting culture. The samples were permitted
toripen at4°Cfor 120 d, in contrast to raw milk cheeses. The
researchers discovered that, while the acidity and pH chan-
ges were weaker in raw milk cheeses than in raw milk che-
ese, a fermentative and/or ripening flora emerged and be-
gan to ripen the cheeses after the 30th day. We could not
find a study on the use of starter cultures in Herby Tulum
Cheeses. Although no defined starter or auxiliary culture was
utilized in this investigation, a fermentative or ripening cul-
ture was created using the microflora of traditional Siirt
herby cheeses sampled at retail establishments. Because the
primary goal of the study was not to cultivate microorga-
nisms, a poorly isolated culture was used. A mixed culture of
unidentified lactic acid bacteria capable of growing and
lowering the pH of milk and whey to 4 was employed as star-
ter and whey souring cultures. So, selection and identifica-
tion of the culture microorganisms appropriate for use in the
herby tulum chese process have to be made in more exten-
sively studied works. As the result of such studies, it could be
useful to develop a starter culture that can be used in the
industrial production of Siirt herby cheese. We believe that
the culture to be used should also be specific to preserve the
product's unique qualities.

We couldn't locate any process development studies
on Siirt herby cheese yet. So, we profited from the analysis
results of previous research that studied the status of cheese
samples collected from sales locations (7,23,24,28,36,59).
We attempted to create an industrially relevant method uti-
lizing the legal reference values (8,40,49). The proposed pro-
cess and associated parameter values are provided below.

Experimental Studies on the Siirt Herby Tulum Cheese ...

The industrial manufacture of Siirt Herby Tulum Cheese
involves the following stages:

a. Pasteurization: One min at 72°C.

b. Add starter culture (3%) to milk at 37°C and wait 30
min.

c. Coagulum production: Process at 32°C for 90 min.

d. Clot preparation: Cut the coaguluminto 1x1x 1cm
pieces and let 45 min for syneresis.

e. Perform 15 min of self-drainage in a bundle-shaped
straining clot.

f. To sour the clot, add equivalent weights of sour whey
to the crushed curd and leave for 30 min.

g. Second self-drainage: 15 min in a bundle-shaped strai-
ning clot.

h. For the first press, apply half the milk weight to the
curd in a bundle-shaped straining clot for 90 min.

i. To add salt and herbs, mix 1% of the curd's weight and
20% of the milk solids evenly into the crumbled curd.

j. The second press involves applying half the weight of
milk to the curd in a bundle-shaped straining clot over a 12-
hour period. Packaging: Crumbled cheese was packed tightly
with no air gaps.

k. Ripening: As per rules (40, 43, 49).

As a result, and most likely for the first time, this study
proposes a process design suitable for the industrial manu-
facturing of a typical Herby Tulum Cheese. With this system,
it was discovered that cheese production may be completed
within 24 h. It was thought that utilizing pasteurized milk and
starter culture would minimize the salt content of the che-
ese. It was discovered that two-stage pressure application
reduced fat loss in cheese. Adding sour whey to the curd af-
ter the first pressing improved the efficacy of the second
pressing and helped achieve the necessary dry matter level
(at least 45%) in the cheese. The cheese made meets the va-
lues specified in the legal regulations. Before implementing
the suggested procedure, its adaptability to milk, climate,
environment, and other factors influencing cheese quality
should be thoroughly investigated. We believe that further
research will lead to the development of this procedure,
which will then be applied to various cheeses.
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