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A B S T R A C T  A R T I C L E  I N F O  

Erzurum cheese halva is a traditional food registered with a geographical indication with 

its own taste and flavor, which is produced with saltless fresh civil cheese, fresh cream 

and flour mixture. This study was conducted to investigate the changes in the physical, 

chemical and microbiological properties of Erzurum cheese halva in different packaging 

and storage tempareture. The produced cheese halva samples were stored for two months 

in two different packaging methods (aerobic and vacuum packaged) and at three 

different storage temperatures (room temperature, +4℃ and -18℃). Some 

microbiological, chemical, physicochemical and sensory analysis of cheese halva 

samples were investigated during storage period. Furthermore, the dry matter, ash, 

protein, fat, salt and aw contents of cheese halva samples were determined on the 0th 

day of storage. The most obvious sign of deterioration were moldiness on aerobic 

packaged samples both the room temperature and +4℃ stored, and they were spoiled on 

the10th and 15th day of storage, respectively. It was observed that the acidity has 

increased and consumability has decreased in vacuum packaged samples stored at +4°C. 

Although neither chemical nor microbiological deterioration occurred in the vacuum 

packaged cheese halva samples stored on -18°C, negatively affects in the fibrous 

structure of the product and reduces the overall acceptability of the product. For this 

reason, future studies must be carried out that is necessary to search for more suitable 

packaging methods (e.g. modified atmosphere packaging) to protect the product's typical 

textural structure during the shelf life. 
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1. Introduction

Natural and economic conditions, religion, culture and 

traditions are effective in changing the foods consumed in 

human nutrition from country to country. [1-2]. The 

identification of a particular origin is a necessary but not 

sufficient condition to classify a product as traditional; thus, 

only some local products can be considered traditional. In this 

regard, traditional food products are defined as those 

“frequently consumed or associated with specific celebrations 

and/or seasons, transmitted from one generation to another, 

made in a specific way according to gastronomic heritage, 

naturally processed, and distinguished and known because of 

its sensory properties and associated with a certain local area, 

region or country”[3-4]. 

Throughout Türkiye, each region, steeped in rich cultural and 

historical heritage, and boasting diverse geographical and 

ecological landscapes, embraces a plethora of traditional 

culinary delights. In Türkiye, the recognition of many 
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traditional foods is limited to the rural regions where they are 

produced. Consequently, due to urbanization, awareness of 

these foods is gradually diminishing among younger 

generations, leading to insufficient utilization of these 

traditional products, which possess significant potential for 

added value [5-6]. 

"Erzurum cheese halva," bearing a protected geographical 

indication, is a traditional delicacy exclusive to the Erzurum 

province. It was officially recognized as a geographical 

indication within the "Bakery and pastry products, pastries, 

desserts" category on July 16, 2021. This savory halva is 

prepared in copper boilers, using Erzurum civil cheese, wheat 

flour or whole wheat flour, milk cream, and salt. Its production 

is primarily concentrated during the summer months when 

milk is plentiful. Referred to as "hores" in the region, Erzurum 

cheese halva distinguishes itself with its fibrous texture, 

attributed to the usage of fresh and unsalted civil cheese [7-8]. 

Erzurum cheese halva is mostly produced in villages and 

consumed by households. Furthermore, a small portion of 

Erzurum cheese halva production is undertaken by select 

businesses within the city, catering to the local market 

demand. Although cheese halva is known in Erzurum 

province of Türkiye, it is not well known throughout the 

country. There are many products called cheese halva made 

with cheese in various regions of Türkiye. Erzurum cheese 

halva stands apart from other cheese halvas due to its distinct 

lack of sweetness, as it contains no sugar. This unique 

characteristic extends to both its ingredients and preparation 

methods 

Erzurum civil cheese, one of the main ingredients of cheese 

halva, is a local cheese produced from skim milk.. This 

product obtained a geographical indication certificate under 

the name "Erzurum civil cheese" in 2009. It is a local product 

with a salt-free, fat-free/low-fat, produced from cows' milk fed 

on the high-altitude pastures of Erzurum province [9]. The 

fibrous structure of Erzurum cheese halva is the most 

important textural feature of this product. For this reason, the 

civil cheese to be used in the production of cheese halva is not 

salted and is asked to be kept in the hanger for a longer time 

to gain a more fibrous structure and release its water 

thoroughly. In addition, the temperature at which the cheese 

is added into the halva is of great importance in order to form 

the desired fibrous structure in the cheese halva. 

It is stated that standard production method cannot be 

provided in traditional products, new technologies cannot be 

used, capacities cannot be increased much and high efficiency 

cannot be achieved [10]. Due to the fact that the production of 

Erzurum cheese halva does not use standard production 

methods and does not provide hygienic conditions, there are 

differences in the colour, taste, smell and aroma of the 

product, which leads to negative effects on the quality of the 

product. On the other hand, the packaging used in cheese 

halva sold in the market negatively affects the consumer's 

perception that the product does not protect the quality 

parameters, thus reducing the interest in the product. It is very 

important to determine an appropriate packaging method that 

will preserve the quality parameters, extend its shelf life and 

increase its appeal of traditionally produced Erzurum cheese 

halva during storage. 

The geographical indication registration certificate of 

Erzurum cheese halva is states that the product should be 

stored at +4℃ for a maximum of 10 days, and if longer storage 

is required, it should be frozen. However, they are offered for 

sale in the market under different packaging and storage 

conditions. For this reason, there is a need to standardize the 

packaging method and storage temperature that better 

preserve the microbial and textural properties of cheese halva 

during storage. In this study, the effects of different packaging 

methods and storage conditions of Erzurum cheese halva on 

the quality characteristics of the product were investigated. In 

addition, some chemical and microbiological properties of 

cheese halva obtained from the market were determined and 

compared with experimentally produced cheese halva. 

2. Materials and methods  

2.1. Materials 

The cheese and cream used in production were provided by 

Atatürk University, Food and Livestock Application and 

Research Center. 

In the production of halva, daily fresh cream, wheat flour and 

unsalted civil cheese, which was kept for about 4 hours after 

production to gain the desired stringiness (fibrousness) were 

used. 

2.2. Methods 

Erzurum cheese halva production was made based on the 

procedure obtained as a result of interviews and preliminary 

tests with local businesses and village producers (Figure 1). 

http://www.journals.manas.edu.kg/


H. Özlü, M. A. Atasever, S. G. Urçar, M. Atasever / MANAS Journal of Engineering 12(1) (2024)135-144 137 

   

 MJEN MANAS Journal of Engineering, Volume 12 (Issue 1) © 2024 www.journals.manas.edu.kg 

 

 

Figure 1. Production flow chart of Erzurum cheese halva 

 

In order to determine the general properties of the produced 

Erzurum cheese halva, dry matter, ash, aw, protein, fat and salt 

analyses were performed on 0th day. The produced fresh 

cheese halva samples was packed under normal atmosphere 

and vacuum packaged. Packaged cheese halva samples were 

stored at -18±1ºC, 4±1ºC and room temperature (24±1ºC) for 

60 days. Microbiological, chemical, physicochemical and 

sensory analyzes of the samples were performed on the 0th, 

5th, 10th, 15th, 30th, 45th and 60th days of storage. 

In addition, cheese halvas sold in local markets in Erzurum 

were collected and some microbiological, chemical and 

physicochemical analyzes were performed. 

2.3. Microbiological analyses 

To determine the microbial quality of experimentally 

produced Erzurum cheese halva samples; total mesophilic 

aerobic counts (TMAB), total psychrophilic aerobic bacteria 

count (TAPB), lactic acid bacteria counts(LAB), coliform 

bacteria counts and total yeast and mold counts were 

determined on specific days of storage during storege the 

halvas at room, +4℃ and -18℃ temperature. TMAB, TPAB, 

LAB, yeast and mold counts were determined as log cfu/g 

using Plate Count Agar (PCA, Merck) (48 hours at 37℃), 

PCA (10 days at 7℃), de Man Rogosa and Sharpe (MRS, 

Merck) Agar (48 hours at 37℃, anaerobic conditions (5% 

CO2)), Rose Bengal Chloramphenicol (RBC, Merck) Agar (5 

days at 20℃) culture media, respectively. In addition, the 

coliform group bacterial count of cheese halva samples 

obtained from local markets was determined using Violet Red 

Bile Agar (VRBA, Merck) (24 hours at 35-37℃) [11-12]. 

2.4. Chemical and physicochemical analyses 

Dry matter and ash (gravimetric method), protein (micro-

Kjeldahl method) and titratable acidity (% lactic acid) of 

Erzurum cheese halva samples were determined using the 

AOAC (2007) standard method [13]. Fat determination was 

made using the Van Gulik method [14]. The salt content of 

cheese halva samples was calculated using the Mohr method 

[15]. 

The aw values and the color values of Erzurum cheese halva 

samples were determined using a water activity device 

(Aqualab 4TE, USA) and a color measuring device, 

respectively. (Konica Minolta CR-400, Osaka, Japan). In 

color measurement, measurements were taken at 3 different 

points on the cross-sectional surface of the cheese halva; L* 

(L*=0, black; L*=100, white; brightness/darkness); a* (+a* = 

red, -a*= green; redness/greenness) and b* (+b*= yellow, -

b*= blue; yellowness/blueness) values were made three-

dimensional measurements [16-17]. 

2.5. Sensory analyses 

Sensory analysis was conducted by 7 panelists (between 25 

and 55 age) in the Food Hygiene and Technology Department 

of Atatürk University, Erzurum, Turkey. The panelists were 

selected based on their interest, non-smoker and non-food 

allergic. Samples (15-20 g portions) were served in a plate 

along with bread and water. Plates were labelled with one-

digit random codes. Each sample was evaluated using the 

hedonic scale (1-9) anchored on the left with ‘dislike 

extremely’ and on the right with ‘like extremely’. Sensory 

evaluation was based on color, appearance, structure, 

taste/odor and general acceptability. The panelists were asked 

to evaluate the cheese halvas in terms of quality criteria and to 

indicate in writing the defects that caused the cheese halvas to 

decrease in score. 

2.6. Statistical analysis 

It was carried out using the IBM SPSS Statistics 20.0 package 

program according to variance analysis (ANOVA) method. 

Mean values were considered significant at p<0.05 using the 

Duncan multiple comparison method. 

3. Results and Discussion 

Some chemical and physicochemical analysis results of 

Erzurum cheese halva samples after production were given in 

Table 1. Erzurum cheese halva is an important food for human 

nutrition because it contains high amounts of protein and fat 

[18]. 

Table 1. Some chemical and physicochemical analysis results of Erzurm cheese halva samples 
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Parameters Mean±SD Parameter Mean±SD 

Dry matter (%) 76.41±4.53 Protein (%) 16.25±1.18 

Ash (%) 1.81±1.56 Fat (%) 28.85±3.15 

aw 0.946±0.016 Salt (%) 1.17±0.12 

The TMAB, TPAB, LAB and total mould-yeast counts of 

Erzurum cheese halva samples varied between 4.37-5.83, 

1.71-4.17, 4.35-6.76 and 3.23-4.81 log cfu/g, respectively 

during of 60 days storage at different temperature (Table 2). 

There was a significant increase in the TAMB, TAPB, LAB 

and yeast/mould counts of experimentally produced cheese 

halva during storage period at +4℃ and room temperature, 

both air and vacuum packing (p<0.05). When the microbial 

counts of samples differently packaged at the same 

temperature were examined, it was determined that vacuum 

packaging extended the shelf life of the product. It had no 

effect on the storage time of cheese halva stored at -18℃ 

(Table 2). 

The results of the chemical and physicochemical analyses of 

Erzurum cheese halva during the storage period are given in 

Table 3. The dry matter content, fat content, pH, titratable 

acidity, and aw values of the analyzed samples varied between 

74.16 -79.98 g/100 g, 22.50-30.50 g/100 g, 3.55-5.55, 0.22-

0.42 g/100 g, 0.9329-0.9616, respectivly during of 60 days 

storage at diffrent temperature. 

 

  

Table 2. Microbiological properties of Erzurum cheese halva samples during the storage period (log cfu/g) 

 

Packaging- 

Storage 

temperature 

Storage time (day) 

1 5 10 15 30 45 60 

TAMB 

-18 VP 4.47±0.27 4.52±0.08c 4.54±0.20c 4.15±0.12c 4.58±0.12b 4.54±0.05a 4.39±0.06 

-18 AP 4.52±0.15 
4.64±0.14b

c 
4.59±0.38c 4.28±0.23c 4.65±0.10b 4.60±0.06b 4.46±0.10 

+4 VP 4.37±0.20 
4.73±0.29b

c 

4.85±0.14b

c 
5.17±0.02b 5.06±0.17a 5.24±0.13a  

+4 AP 4.45±0.12 
4.80±0.01b

c 
5.16±0.02b 5.83±0.16a    

RT-VP 4.56±0.16 4.88±0.07b 5.65±0.18a     

RT-AP 4.73±0.28 5.52±0.20a      

p  *** *** *** ** ***  

TAPB 

-18 VP 1.71±0.22 1.88±0.06b 
2.45±0.36b

c 
2.28±0.06d 2.33±0.10b 2.78±0.15b 3.00±0.09 

-18 AP 1.86±0.10 1.86±0.10b 2.95±0.10a 2.58±0.25c 2.45±0.36b 2.80±0.14b 3.05±0.17 

+4 VP 1.79±0.21 2.12±0.38b 3.88±0.12a 3.95±0.19b 3.72±0.45a 3.24±0.10a  

+4 AP 1.89±0.05 2.75±0.28a 3.11±0.19a 4.17±0.10a    

RT-VP 1.83±0.14 2.02±0.20b 2.18±0.05b     

RT-AP 1.88±0.07 2.05±0.26b      

p  ** *** *** ** *  

LAB  

-18 VP 4.85±1.18 4.72±0.29b  4.85±0.14c 4.84±0.31c 4.72±0.37b 4.84±0.24b 5.10±1.48 

-18 AP 4.93±1.56 4.63±0.37b 4.79±0.48c 4.72±0.33c 4.86±0.24b 4.80±0.13b 4.94±0.59 

+4 VP 4.82±1.10 4.78±0.42b 
5.84±0.54a

b 
6.32±0.12a 6.56±0.93a 5.25±0.86a  

+4 AP 4.35±3.19 4.68±0.25b 5.66±0.10b 5.95±0.44b    

RT-VP 4.73±2.61 4.92±0.31b 6.18±0.25a     

RT-AP 4.89±1.18 5.54±0.10a      

p  ** *** *** ** **  

Total 

Mould/ 

Yeast  

-18 VP 3.27±0.12 3.23±0.10d 3.32±0.16b 3.69±0.27b 3.32±0.16 4.21±0.11b 4.39±0.06 

-18 AP 3.31±0.13 3.35±0.09d 3.41±0.05b 3.42±0.06b 3.41±0.05 4.25±0.08b 4.46±0.10 

+4 VP 3.30±0.10 
3.48±0.07c

d 
3.59±0.08b 3.60±0.16b 3.59±0.08 4.81±0.42a   
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+4 AP 3.36±0.09 
3.71±0.18b

c 
4.35±0.19a 4.20±0.36a    

RT-VP 3.40±0.24 3.89±0.30b 4.41±0.20a     

RT-AP 3.56±0.22 4.35±0.19a      

p  *** ** **  **  

-18 VP: vacuum packaging and -18 AP: aerobic packaging Erzurum cheese halva stored at -18℃; +4 VP: vacuum packaging 

and +4 AP: aerobic packaging Erzurum cheese halva stored at +4℃; RT-VP: vacuum packaging and RT-AP: aerobic packaging 

Erzurum cheese halva stored at room temperature 

*: in the same column indicates significant differences (*:p<0.05; **:p<0.01; ***:p<0.001) between different packaging 

methods and storage temperature Erzurum cheese halva for each parameter at fixed storage time. 

 

It was observed that acidity increased and consumability 

decreased in the vacuum-packed samples stored at +4°C. The 

LAB counts of the vacuum packaged samples than the 

aerobically packaged samples showed a greater increase 

during the storage period, but a decrease occurred in the 

vacuum packaged sample after the 30th day of storage. There 

was a decrease in the counts of LAB due to the increase in 

acidity in the cheese halva samples. Similarly, was reported in 

the study by Akarca et al., (2015) [19] study comparing 

different packaging methods for cheese, they reported that the 

acidity in vacuum-packaged samples increased after a certain 

day of storage. 

Physical, chemical and microbiological hazards in traditional 

foods; it can also occur during packaging and storage stages 

besides manufacturing stage [20]. No study was found in the 

literature reviews to determine the effect of packaging method 

and storage temperature will affect on the microbiological, 

chemical and sensory properties of Erzurum cheese halva. 

However, it has been reported that the packaging method and 

storage time affect the microbiological, chemical and sensory 

properties of the Erzurum Civil Cheese, one of the main 

components of Erzurum cheese halva [21]. Moreover, it is 

stated that vacuum packaging is one of the effective 

preservation methods in preserving the microbiological 

quality and sensory properties of the civil cheese [21-22]. 

 

 

Table 3. The chemical and physicochemical properties of Erzurum cheese halva samples during the storage period 

 

Packaging- 

Storage 

temperature 

Storage time (day) 

1 5 10 15 30 45 60 

p
H

 

-18 VP 
3.55±0.15

b 

4.13±0.15

c 

4.22±0.07

d 

4.49±0.04

b 

4.56±0.09

c 

4.68±0.04

c 

4.86±0.10

b 

-18 AP 
3.93±0.14

a 

4.19±0.08

c 

4.35±0.10

dc 

4.68±0.24

b 

4.80±0.14

b 

4.93±0.11

b 

5.10±0.05

a 

+4 VP 
3.87±0.33

ab 
4.53±.13b 

4.53±0.28

c 

5.18±0.08

a 

5.32±0.06

a 

5.55±0.09

a 
 

+4 AP 
3.90±0.16

a 

4.56±0.12

b 

5.14±0.04

b 

5.44±0.26

a 
   

RT-VP 
3.72±0.12

b 

4.57±0.16

b 

5.32±0.07

ab 
    

RT-AP 
3.68±0.18

b 

4.75±0.05

a 
     

p * ** *** *** *** *** * 

T
it

ra
ta

b
le

 A
ci

d
it

y
 (

%
 

L
A

) 

-18 VP 0.22±0.05 
0.23±0.02

c 

0.24±0.01

d 

0.25±0.01

d 

0.28±0.02

b 

0.31±0.01

b 
0.31±0.02 

-18 AP 0.27±0.05 
0.24±0.03

c 

0.23±0.02

dc 

0.24±0.01

bc 

0.28±0.02

b 

0.42±0.04

a 
0.34±0.02 

+4 VP 0.24±0.02 
0.26±0.02

bc 

0.27±0.02

bc 

0.29±0.03

b 

0.33±0.03

a 

0.34±0.06

b 
 

+4 AP 0.22±0.04 
0.28±0.03

ab 

0.29±0.03

b 
    

RT-VP 0.27±0.03 
0.29±0.03

ab 

0.33±0.02

a 

0.36±0.04

a 
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RT-AP 0.25±0.04 
0.32±0.04

a 
     

p  ** *** *** * **  

aw
 

-18 VP 
0.9511±0.

03 

0.9329±0.

01 

0.9477±0.

05 

0.9614±0.

01 

0.9549±0.

04 

0.9417±0.

52 

0.9488±0.

01 

-18 AP 
0.9396±0.

02 

0.9624±0.

04 

0.9495±0.

05 

0.9581±0.

04 

0.9432±0.

06 

0.9416±0.

11 

0.9442±0.

03 

+4 VP 
0.9495±0.

03 

0.9392±0.

03 

0.9537±0.

02 

0.9445±0.

18 

0.9461±0.

03 

0.9448±0.

01 
 

+4 AP 
0.9468±0.

05 

0.9429±0.

09 

0.9462±0.

07 

0.9409±0.

23 
   

RT-VP 
0.9584±0.

42 

0.9616±0.

08 

0.9445±0.

03 
    

RT-AP 
0.9463±0.

07 

0.9599±0.

01 
     

D
ry

 M
at

te
r 

(%
) 

-18 VP 
79.51±4.8

3 

78.91±1.7

9 

79.44±1.0

8a 

79.98±2.1

5 

76.13±1.4

1 

77.81±0.8

2 

78.78±1.1

0 

-18 AP 
78.25±2.7

3 

75.76±0.6

0 

74.78±0.3

1bc 

76.77±2.4

1 

74.71±4.6

3 

74.33±2.7

3 

74.32±1.3

9 

+4 VP 
77.31±2.1

3 

79.35±1.3

3 

76.44±1.3

6b 

75.60±4.5

3 

79.16±0.5

2 

76.28±0.8

5 
 

+4 AP 
76.23±5.2

7 

74.45±6.2

7 

74.99±0.4

6c 

74.16±4.0

2 
   

RT-VP 
78.14±2.3

0 

76.57±1.3

3 

75.54±0.6

6b 
    

RT-AP 
76.64±3.8

7 

75.15±9.4

6 
     

F
at

 

(%
) 

-18 VP 
27.50±1.7

1 

26.50±0.7

1 

29.50±0.7

1 

30.50±2.1

2 

27.50±2.1

2 

29.50±0.7

1 

28.00±1.4

1 

-18 AP 
26.75±1.0

6 

26.00±2.8

3 

27.00±1.4

1 

29.50±0.7

1 

27.50±0.7

1 

28.50±0.7

1 

29.50 

±1.41 

+4 VP 
27.00±1.4

1 

29.00±1.4

1 

29.00±1.4

1 

29.00±2.8

3 

29.00±1.4

1 

30.05±1.4

8 
 

+4 AP 
22.50±4.9

5 

30.50±2.1

2 

31.00±5.6

6 

26.50±0.7

1 
   

RT-VP 
26.50±3.5

4 

26.50±0.7

1 

27.00±1.4

1 
    

RT-AP 
27.00±10

41 

28.50±2.1

2 
     

-18 VP: vacuum packaging and -18 AP: aerobic packaging Erzurum cheese halva stored at -18℃; +4 VP: vacuum packaging 

and +4 AP: aerobic packaging Erzurum cheese halva stored at +4℃; RT-VP: vacuum packaging and RT-AP: aerobic packaging 

Erzurum cheese halva stored at room temperature 

* in the same column indicates significant differences (*:p<0.05; **:p<0.01; ***:p<0.001) between different packaging 

methods and storage temperature Erzurum cheese halva samples for each parameter at fixed storage time. 

 

The change in color values of Erzurum cheese halva over the 

storage period is detailed in Table 4. According to TPE (2021) 

[7], Erzurum cheese halva should be made available for sale 

in quantities matching demand and packaged in accordance 

with established food packaging standards. In the meantime, 

it has also been stated that it should be stored at +4°C for a 

maximum of 10 days, and if longer storage is necessary, it 

should be stored by freezing. In our research, the primary 

factors contributing to the degradation of aerobically 

packaged cheese halva samples stored at room temperature 

and +4℃ are mold growth and color deterioration. Mold 

development not only impacts the appearance but also 

compromises the aroma of the product.
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Table 4. Color parameters of Erzurum cheese halva samples during the storage period 

 

Packaging- 

Storage 

temperature 

Storage time (day) 

1 5 10 15 30 45 60 

L* 

-18 VP 42.26±0.20 44.90±1.45 45.43±3.14 49.21±1.91 50.96±2.54 51.81±4.66 52.09±2.70 

-18 AP 42.29±0.29 44.78±2.21 46.12±0.72 50.36±4.44 51.11±1.95 52.11±3.95 52.78±3.75 

+4 VP 42.58±0.35 43.45±1.71 45.08±1.18 50.21±1.91 56.01±3.45 58.68±3.88  

+4 AP 42.19±0.02 45.00±2.86 48.11±0.27 50.85±2.52    

RT-VP 42.18±1.05 45.33±2.02 49.27±0.31     

RT-AP 41.99±1.36 47.56±1.47      

a* 

-18 VP 6.05±0.09 7.02±0.15 7.65±0.39 7.90±0.34 7.34±0.30 7.01±1.42 6.67±0.30 

-18 AP 6.01±0.17 7.12±0.09 7.62±2.34 7.92±0.26 7.13±0.43 6.89±1.29 6.49±0.33 

+4 VP 6.08±0.70 7.33±0.11 7.62±0.56 7.86±2.16 7.22±0.10 6.79±2.20  

+4 AP 6.17±0.37 7.37±0.42 7.75±1.09 7.95±0.13    

RT-VP 6.09±0.27 7.38±0.05 7.70±0.25     

RT-AP 6.02±0.72 7.49±0.08      

b* 

-18 VP 23.21±0.10 24.04±0.32 24.94±0.80 25.35±0.65 24.66±0.39 24.41±0.43 24.13±0.80 

-18 AP 23.32±0.29 24.24±1.21 24.95±0.23 25.29±0.52 24.70±2.37 24.17±1.26 24.04±0.22 

+4 VP 23.30±0.10 24.06±0.18 25.10±0.28 25.13±0.49 24.31±0.86 24.16±0.76  

+4 AP 23.53±0.64 24.49±1.27 24.74±0.54 25.02±0.90    

RT-VP 23.46±0.02 24.22±1.59 24.70±0.24     

RT-AP 23.55±0.13 24.11±0.57      

-18 VP: vacuum packaging and -18 AP: aerobic packaging Erzurum cheese halva stored at -18℃; +4 VP: vacuum packaging 

and +4 AP: aerobic packaging Erzurum cheese halva stored at +4℃; RT-VP: vacuum packaging and RT-AP: aerobic packaging 

Erzurum cheese halva stored at room temperature 

 

The results of the sensory analyses of Erzurum cheese halva 

made in the storage period are given in Figure 2. 

Erzurum cheese halva has a fibrous structure due to the fresh 

and unsalted nature of Erzurum civil cheese. The cheese in the 

halva displays a uniformly stringy texture and readily 

disintegrates upon tasting, creating a pleasant mouthfeel. [7]. 

In sensory tests conducted to determine the effect of storage 

temperature and packaging on cheese halvas, panelists scored 

the appearance and structure properties of vacuum-packaged 

samples lower than aerobic packaged samples. Vacuum 

packaging negatively affects the fibrous structure of the 

product and reduces the overall acceptability of the product.  

While vacuum packaged Erzurum Cheese Halva was not liked 

by the panelists, Cambaztepe et al. (2009) [21] reported that 

vacuum packaged civil cheese samples were preferred by 

consumers. When civil cheese is vacuum packaged, there is 

no change in the structure of the cheese. However, during the 

production of Erzurum cheese halva, civil cheese transforms 

into a thinner fibrous structure, and the vacuum packaging 

process negatively affects this distinct fibrous structure. This 

situation causes negative perception in consumer preference. 

Vacuum packaging is a method often used to prevent 

moldiness in products [23]. In our study, it was not observed 

moldiness in vacuum-packaged samples. However, the most 

obvious cause of deterioration in vacuum packaged products 

stored at room temperature and +4℃ was determined to be 

acidification. However, although no microbial deterioration 

was observed in vacuum-packed cheese halva samples at -

18℃, some changes in their textural properties were observed. 

Our results showed that vacuum packaging can't guarantee the 

complete acceptability of the product for the consumer. 
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Figure 2. Changesin the sensory parameters of Erzurum cheese halva samples during the storage period 

The results of the chemical, physicochemical and 

microbiological analyses of cheese halvas obtained from the 

market are given in Table 5 and 6. 

When the microbiological analysis results of the 

experimentally produced cheese halva samples and the cheese 

halvas sold in the local markets were examined, it was found 

that both the TAMB and yeast/mould counts were higher in 

the cheese halva samples sold in the local market (Table 2 and 

Table 5). These results show that the necessary hygiene 

conditions are not complied with during the production, 

storage and marketing of Erzurum cheese halva sold in the 

Erzurum local markets. This situation is thought to pose some 

public health risks. Likewise, Urçar Gelen and Ceylan (2020) 

[24] highlighted in their study that Erzurum civil cheese, a key 

ingredient in cheese halva, is often not produced under 

hygienic conditions by local producers. 

The increase in halva diversity has been influenced by the use 

of cheeses produced in different ways in Anatolia [25]. 

Erzurum cheese halva is an important food for human 

nutrition because it contains high amounts of protein and fat 

[20]. It was determined that the dry matter, protein and fat 

contents of the cheese halva samples were high both produced 

experimentally and sold from the Erzurum local market (Table 

1 and Table 6). 

Table 5. Some microbiological analyses results of Erzurum cheese halva samples sold in local markets (log cfu/g) 

Product Code1 A B C D E p 

TAMB 4.47±0.77c 6.99±0.19a 5.64±0.12b 5.24±0.37b 4.00±0.14c ** 

TAPB 3.43±0.02a 3.14±0.41a 2.91±0.02c 3.56±0.01b 2.94±0.01c ** 

Total Mould/ 

Yeast 
3.69±0.09b 4.84±0.23a 4.77±0.15a 3.00±0.44c 2.74±0.04c ** 

Coliform 3.00±0.74a 3.15±1.63a 2.77±0.33a 1.95±0.35b 1.95±0.05b * 

1: Erzurum Cheese Halva which purchased local market is given code. 

p: in the same line indicates significant differences (*:p<0.05; **:p<0.01) between different Erzurum cheese halva for each 

parameter  

 

 

Table 6. Some chemical and physicochemical analyses results of Erzurum cheese halva samples sold in local markets 

Product Code1 A B C D E p 

Dry Matter (%) 85.21±0.68c 87.56±0.13b 78.92±2.21d 89.86±0.11a 89.61±0.66a *** 

Ash (%) 1.52±0.24b 1.55±0.15b 1.45±0.65c 1.92±0.31a 1.85±0.22a ** 

aw 0.87±0.001b 0.87±0.01b 0.94±0.001a 0.77±0.001c 0.67±0.02d *** 

pH 4.48±0.2bc 4.69±0.1ab 4.30±0.5c 4.73±0.1a 4.59±0.1ab ** 

Acidity (% L.A.) 0.077±0.005b 0.072±0.009b 0.12±0.014a 0.066±0.014bc 0.050±0.005c *** 

Protein (%) 10.92±1.31b 13.75±0.94a 11.23±0.35a 14.57±1.24b 13.61±0.57a * 

Fat (%) 35.00±2.0b 44.00±1.50a 28.00±1.50c 44.00±2.00a 36.00±3.00b *** 

Salt (%) 3.44±0.29d 2.29±0.23e 4.45±0.39c 6.88±2.29a 5.74±0.40b *** 

L* 47.74±5.30b 51.44±20.30b 58.49±1.95a 48.74±1.74b 58.18±1.32a * 

http://www.journals.manas.edu.kg/


H. Özlü, M. A. Atasever, S. G. Urçar, M. Atasever / MANAS Journal of Engineering 12(1) (2024)135-144 143 

   

 MJEN MANAS Journal of Engineering, Volume 12 (Issue 1) © 2024 www.journals.manas.edu.kg 

 

Color 

Parameters 

a* 6.54±0.72bc 5.92±0.68cd 5.23±0.84d 7.62±0.37ab 8.28±0.23a ** 

b* 24.49±0.68b 23.28±2.28b 24.49±1.63b 24.95±0.06b 31.17±0.44a *** 

1: Erzurum cheese halva which purchased local market is given code. 

p: in the same line indicates significant differences (*:p<0.05; **:p<0.01) between different Erzurum cheese halva for each 

parameter  

 

4. Conclusion 

The objective of this study was to determine appropriate 

packaging method and storage temperature for Erzurum 

cheese halva sold in the Erzurum local market. While vacuum 

packaging at -18℃ extends the shelf life of the product, the 

general appearance of the product deteriorates due to vacuum 

packaging, which negatively affects consumer perception. It 

was determined that the fibrous structure, which is the most 

important feature of this traditional product, was preserved in 

the product aerobic packaged at +4℃ storaged. However, it 

was determined that the storage period of the product could be 

maximum 15 days under these conditions. For this purpose, 

studies should be carried out on the suitability of packaging 

methods such as vacuum-packaging, modified atmosphere-

packaging (MAP) and reducing atmosphere-packaging (RAP) 

for the product. 

In future studies, it would be beneficial to investigate 

alternative packaging methods (e.g., modified atmosphere 

packaging) that could potentially preserve the properties of 

this traditional product for a longer period during storage. 

 

References 

[1]. Guerrero L., Dolors Guàrdia M., Xicola J, Verbeke W., 

Vanhonacker F., Zakowska-Biemans S., Sajdakowska 

M., Sulmont-Rossé C., Issanchou S., Contel M., 

Scalvedi M.L., Signe Granli B., Hersleth M. 

Consumer-driven definition of traditional food 

products and innovation in traditional foods. A 

qualitative cross-cultural study. Appetite, 52 (2), 

(2009), 345-354. 

[2]. Kocatepe D., Tırıl A.. Sağlıklı beslenme ve geleneksel 

gıdalar. Journal of Tourism and Gastronomy Studies, 

3(1), (2015), 55-63. 

[3]. Belc N., Smeu I., Macri A., Vallauri D., Flynn K. 

Reformulating foods to meet current scientific 

knowledge about salt, sugar and fats. Trends in Food 

Science & Technology, 84, (2018), 25-28. 

[4]. Fernández-Ferrín P., Calvo-Turrientes A., Bande B., 

Artaraz-Miñón M., Galán-Ladero M. M. The valuation 

and purchase of food products that combine local, 

regional and traditional features: The influence of 

consumer ethnocentrism. food quality and preference. 

Food Quality and Preference, 64, (2018), 138-147. 

[5]. Altuntaş A., Gülçubuk B. Yerel kalkınmada 

yaygınlaşan bir araç olarak geleneksel gıdalar ve 

geleneksel gıda mevzuatının yaygınlaştırılabilirliği. 

Journal of Agricultural Faculty of Gaziosmanpaşa 

University, 31(3), (2014), 2-80. 

[6]. Seçim Y., Uçar G. Evaluation of the desserts; which 

are hosmerim, cheese halva, kunafah produced in 

Turkish cuisine -in aspect of tourism. International 

Journal of Social Sciences and Education Research, 

3(5), (2017), 1478-1484. 

[7]. Türk Patent Enstitüsü, Erzurum Peynir Helvasının Cİ 

Tescil Belgesi, Tescil No:806,16.07.2021. Available 

at:https://www.ci.gov.tr/. 

[8]. Çakmakçı S., Salık M. A. Erzurum’un coğrafi işaret 

tescili almış ürünleri: Güncel bir bakış ve öneriler. 

ATA-Gıda Dergisi, 1(2), (2022), 1-12. 

[9]. Türk Patent Enstitüsü, Erzurum Civil Peynirinin Cİ 

Tescil Belgesi, Tescil No:116, 2009. Available 

at:https://www.ci.gov.tr/. 

[10]. Kuşat N. Sürdürülebilir işletmeler için kurumsal 

sürdürülebilirlik ve içsel unsurları. Afyon Kocatepe 

Universitesi İktisadi ve İdari Bilimler Fakültesi 

Dergisi, 14(2), (2012), 227-242. 

[11]. Halkman A. K. Gıda Mikrobiyolojisi Uygulamaları. 

Ankara: Başak Matbaacılık ve Tanıtım Hizmetleri, 

2005. 

[12]. Temiz A. Genel Mikrobiyoloji Uygulama Teknikleri. 

5th ed. Ankara: Hatiboğlu Yayınevi; 2010. 

[13]. AOAC. Official Methods of Analysis. 18th ed. 

Gaithersburg: Association of Official Analytical 

Chemists, 2007. 

[14]. ISO 3433:2008 (IDF 222: 2008). Cheese-

Determination of Fat Content-Van Gulik Method; 

International Standard Organization: London, UK, 

2008. 

[15]. Metin M., Öztürk G. F. Süt ve Mamulleri Analiz 

Yöntemleri. İzmir: Ege Üniversitesi Basımevi, 2012. 

[16]. León K., Mery D., Pedresci D., Leon J. Color 

measurement in L*a*b* units from RGB digital 

images. Food Research International, 39(10), (2006), 

1084-1091. 

http://www.journals.manas.edu.kg/
https://www.ci.gov.tr/


H. Özlü, M. A. Atasever, S. G. Urçar, M. Atasever / MANAS Journal of Engineering 12(1) (2024)135-144 144 

   

 MJEN MANAS Journal of Engineering, Volume 12 (Issue 1) © 2024 www.journals.manas.edu.kg 

 

[17]. Hunt R. W. G., Pointer M. R. “Colour vision,” in 

Measuring Colour, R. W. G. Hunt and M. R. Pointer, 

Ed. 4th ed. New Jersey: John Wiley & Sons, 

Incorporated; 2011, pp.1-17. 

[18]. Şengül M., Ertugay M. F. Microbiological and 

chemical properties of Cheese Helva produced in 

Turkey. International Journal of Food Properties, 9(2), 

(2006), 185-193. 

[19]. Akarca G., Tomar O., Gök V. Different packaging for 

sliced Mozzarella Cheese. Journal of Food Processing 

and Preservation, 39, (2015), 2912-2918. 

[20]. Lücke F. K., Zangerl P. Food safety challenges 

associated with traditional foods in German-speaking 

regions. Food Control. 43, (2014), 217-230. 

[21]. Cambaztepe F., Cakmakci S., Dagdemir E. Effect of 

some technological parameters on microbiological, 

chemical and sensory qualities of Civil cheese during 

ripening. International Journal of Dairy Technology, 

62(4), (2009), 541-548. 

[22]. Yardimciel Ü., Güven M. Çeçil peynirinin özellikleri 

üzerine pastörizasyon işleminin ve salamura tuz 

oranının etkileri. Çukurova Üniversitesi Fen ve 

Mühendislik Bilimleri Dergisi, 26 (2), (2011), 145-

154. 

[23]. Sengun I., Yaman D., Gonul S. Mycotoxins and mould 

contamination in cheese: a review. World Mycotoxin 

Journal, 1(3), (2008), 291-298 

[24]. Urçar Gelen S., Ceylan Z. G. The existence of 

Enterococcus spp. in Civil Cheese. Turkish Journal of 

Agriculture - Food Science and Technology, 8(12), 

(2020), 2574-2576. 

[25]. Ulu E. K. Türk mutfak kültüründe peynir tatlıları. 

Aydın Gastronomy, 3(1), (2019), 37-42. 

 

http://www.journals.manas.edu.kg/

