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Abstract 

This research was carried out to determine the microbiological quality of meat and chicken 

doner samples which were put on sale in 8 enterprises operating in Sinop center, and to 

determine the methods that can be developed. Due to the high amount of consumption and at 

the same time it’s a touristic food product which called doner improved and selected for the 

sustainable hygiene and managerial understanding that can be important.  The results reveals 

that the highest number of TAMB (Total Aerobic Mesophilic Bacteria) in meat doner was 

found to be 3.022 log cfu/g in plant B and the number of yeasts and molds in plant F was 1.87 

log cfu/g and also the number of coliform bacteria was determined in plant B with 1.16 log 

cfu/g. The highest total number of TAMB in chicken doner was 2.89 log cfu/g in plant B, the 

number of yeasts and molds was 2.29 log cfu/g in plant D and coliform bacteria in 1.07 log 

cfu/g in plant C was detected. None of the meat/chicken doner samples were found in S. 

Aureus. As a result, it can be thought that enterprises which sell meat and chicken doner in 

Sinop province generally do not obey the rules of hygiene and nevertheless, doner kebabs do 

not have enough amount of bacteria to affect human health, therefore it stays critical to 

provide related food hygiene trainings for these operators.  
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1. Introduction 
The main reason of increasing demand for fast-food and  doner kebab can be the factors such 

as rapid urbanization, population growth, shortening the time for eating and the improvements 

in economic welfare of the society. Besides, there are other factors related to the increase in 

the consumption of doner kebab like meeting the expectations of consumers in terms of 

sensory properties, having a high nutritional value and being affordable (Yaman, 1993). 

      Frequently preferred by the consumers, doners made with chicken or red meat are in a 

suitable place for bacterial reproduction during the processes of preparation and cooking. 

Public-health authorities and researchers put forward their worries about the bacteriological 

conditions of the doners in the places where fast-food meals are sold (Sallam, 2007). The 

microbiological quality of doner at the time when a consumer buys doner is depend upon the 

quality of raw ingredients, sufficiency of cooking process, hygiene of the place where doner is 

made and hygiene of employees. When low-quality meat is used or when the product is not 

cooked adequately, then the potential problems can arise. Food safety continues to be a public 

health problem worldwide because food borne illnesses are widespread. Consequently, 

consumers are increasingly concerned about food safety and quality; and demand more 

transparency in production and distribution (Aknor et al., 2015).  

      In addition to the existence of pathogenic microorganisms in food substances, the quantity 

of these microorganisms can be also a determinant factor in food poisoning.  When heat-

treated products are conserved for a long time in convenient environments (such as room 

temperature) for microbial growth, owing to the contamination from both viable bacterias and 

various sources in further processingthat this increase in the number of bacteria  in the 

product results in  health problems (Uğur et al., 1993). Ready-to-eat foods with a higher meat 

content present a very convenient environment to reproduce for microorganisms. Hence, the 

microorganisms contaminating the product in one of the stages from production to serving 

can cause food poisoning (Angelidis, 2006).  

      In the light of the consequences that are presented, This study was conducted to create an 

applicable model to determine a sustainable management perspective and to identify the 

microbiological quality of doner at the point where consumers reach doner. 

 

2. Theoretical Background 
2.1 Restaurant Sector in Sinop  

There are 66 restaurants in the province of Sinop. These restaurants serve mainly in the local 

cuisine, while some serve as cafes serving all meals of the day because they are open around 

the clock. However, in Sinop province, chicken / meat doner is consumed at very high rates as 

a means of fast consumption. Research which is the subject of chicken/meat döner 10 fast 

food restaurants services in the province of Sinop where samples were taken from the 8 

restaurants examined. The restaurants that were not included in the research started their 

activities in the timeline after the research phase. The sample represented by the examined 

restaurants provides the necessary reliability. 

 

2.2 Doner Preparation Procesess 

Doner is described as a dish of meat obtained respectively by adding leaf tallow as a layer 

while stringing the meat on the skewer, then shaving and cooking in a vertically positioned 

stove after the marination of red meat (beef, calf, sheep, meat, goat) and poultry (chicken, 

turkey) which is in the form of leaf or minced (kıyma) meat, with various additives and 

condiments for 3-12 hours (Acar, 1996; Küpeli, 1996; Turkish Standards Institute (TSE), 

2003). It is informed that doner is produced industrially in various parts of the world and that, 

today, it is varied as doners made from poultry including chicken and turkey meat in the 

forms of leaf, leaf-minced and minced meat (Ayaz et al.,  1985).  
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      When doner is adequately cooked at sufficient temperature, because pathogen bacterias in 

raw ingredients can be destructed, so cooked doner is now regarded as a safe food in 

microbiological terms (Acar,1996). In addition to this, the heat treatment applied to doner 

provides only the safety for the surface to a certain depth. In the cases where the slices of 

doner are cut much more thickly than that of its normal form, and where the cooking time is 

shortened in the times especially when the demand for doner is high, doner may be served in a 

condition that the inner parts of it are not cooked adequately (Cebirbay, 2007; Stolle et al., 

1993). 

      When the stages from production to serving are taken into account, because of microbial 

reproduction inside, doner can threaten the public health if it is not prepared and served under 

the proper conditions and this is largely caused by the microflora of red meats. Therefore, it is 

significant to use the meat having lower microflora that is sliced and preserved under the 

proper condition. 

      Although the doner should be immediately served hot, there are some cases where it can 

be kept in sliced form. Nowadays, a certain period of time should pass between the process of 

preparation of the order received and the delivery of the doner to the consumer by motorcycle 

couriers. Also, some doner producers tend to sell the doners left from the previous day to the 

customers in the next day. (Cebirbay 2007; Küpeli & Kaya, 2004). 

 

3.Methodology 
In this research, the samples of chicken and doners made from red meat which are sold in 

enterprises operating in the central district of Sinop were used as material. While 6 of these 

enterprises sell both chicken doner and doner made from red meat, two of them only sell 

doner made from red meat. Samples were taken in the sterile packs weighing 100g, brought to 

the laboratory under cold condition (+4 C°) and preserved in the refrigerator until the process 

of analyzing was done. This research was conducted based on the rules prescribed by BAP 

(Scientific Research Projects) that the sample materials were collected within three seperate 

days instead of one single day.  

      For microbiological analysis, double-sided media, which is a product whose analysis can 

be performed utilizing medium contact from all surfaces, are used. To identify the total count 

of mesophilic bacteria, coliform bacteria, yeast, mold, and S. Aureus bacteria, a wipe sample 

was collected with a ready medium and controlled their reproduction in incubators.  

      The opinions of the referees of the BAP project were evaluated and in order to reach an 

objective result, both parts were taken from the sample by direct contact and the samplings 

were made to obtain the value until 10-5 by diluting in serial dilutions. 

 

4.Results  
Microbiological analysis results of 126 cooked samples (72 meat doner and 54 chicken doner) 

were given as log cfu / g in Table 1 and Table 2.  The highest number of TAMB count at meat 

doner was found in plant B with 3,022 log cfu / g, yeast and mold count in plant F with 1,87 

log cfu / g, the number of coliform bacteria was detected in plant B with 1,16 log cfu / g. S. 

Aureus was not found in any of the samples. 

 

Table 1: Number of Microorganisms in Meat Doner. 

Plants TAMB Yeast and Mold S. Aureus Coliform 

A 2,977±0,12 0,929±0,60 0,000±0 0,500±0,11 
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B 3,022±0,13 1,430±0,58 0,000±0 1,161±0,19 

C 1,060±1,12 0,588±0,11 0,000±0 0,772±0,8 

D 2,199±0,28 1,278±0,19 0,000±0 0,801±0,07 

E 0,389±0,54 0,000±0 0,000±0 0,000±0 

F 3,019±0,41 1,878±0,72 0,000±0 1,370±0,09 

G 2,637±0,22 1,239±0,31 0,000±0 0,000±0 

H 0,929±0,71 0,000±0 0,000±0 0,000±0 

 

 

      The highest number of TAMB count was found in chicken doner was found in plant B 

with 2.89 log cfu / g, yeast and mold count was found in plant D with 2.29 log cfu / g and 

coliform bacteria in plant C with 1.07 log cfu / g. S. Aureus was not found in any of the 

samples. 

 

Table 2: Number of Microorganisms in Chicken Doner. 

 

Plants TAMB Yeast and Mold S. Aureus Coliform 

A 2,011±0,22 1,806±0,47 0,000±0 0,389±0,31 

B 2,898±0,30 1,782±0,35 0,000±0 0,812±0,43 

C 1,908±0,26 1,651±0,26 0,000±0 1,079±0,38 

D 1,827±0,50 2,292±0,54 0,000±0 0,739±0,03 

E 1,239±0,31 0,500±0,09 0,000±0 0,000±0 

H 3,142±0,71 1,509±0,48 0,000±0 0,389±0,20 

 

5.  Conclusion, Implications and Limitations 
The count of TMAB is regarded as a significant criterion to determine the microbiological 

quality of cooked meat products like doner.  (Stolle et al., 1993) The limit value is estimated 

for such products as < 5 log kob/g. (Aran, 1988; Stolle et al., 1993). 

      In our research, TMAB count of doner made from meat was assessed on a scale ranging 

between 0,389 log cfu/g and 3,022 log cfu/g. TMAB count of cooked doner was calculated 

between 1,23 log cfu/g and 3,14 log cfu/g. In the measurement conducted by dilution, these 

values are estimated between 10-1 and 10-3 cfu/g. In an empirical research carried out by 

Bostan (2011) to put forward the microbiological quality of cooked doners,  he assessed the 

TMAB count of doner made from red meat mostly at the level of 103 and 104 kob/g and in 

some samples, this count was reported as high as 106 cfu/g. In  the research conductedon 

doner made from red meat in Kars province by Elmalı et al. (2005) reported the count of 

TAMB as lower than 102 and 106 cfu/g. Öksüztepe (2014), in his study on chicken and doner 

made from meat in Elazığ province, assessed total mesophilic aerobic bacteria count 
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respectively as 4.98 and 5.11 log kob/g. When the current research findings and previous 

studies findings are compared, it seems that there is a similarity among the value in terms of 

the high level of count of TMAB, but it may be thought that the differences among these 

values are depend upon the quality of the meat used in analyses, bacterial load that can be 

transmitted during preparation and the number of the bacteria that can be contaminated during 

serving. 

      In the current study Yeast and mold count is estimated between 0 and 1,87 log cfu/g in the 

samples of doner made from red meat and estimated between 0,5 log cfu/g ile 2,29 in the 

samples of chicken doner. Compared with previous studies on doner, yeast and mold count is 

lower in the samples taken from Sinop province. It is thought that this is because the doner 

enterprises in Sinop province comply with some hygiene measures. 

      It is reported that the presence of bacterias from the coliform group in the heat-treated or 

cooked products can be caused by inadequate processing conditions or from the 

contamination after processing (Göktan, 1990). In our research, the count of coliform group 

bacteria is assessed between 0 and 1,43 log cfu/g in the samples of doner made from meat and 

is assessed between 0 and 2,07 log cfu/g in the samples of chicken doner. The results of the 

analysis are similar to the results yielded by Öksüztepe (2014) but these results are lower than 

the results obtained by Elmalı (2005) and Hampikyan (2008). The presence of coliform group 

bacteria in the cooked doner samples is thought to be caused by staff and equipment in the 

production stages.  

      It is reported that doner is significant in terms of Staphylococcus aureus and that 

Staphylococcus aureus can not be destructed if doner is not adequately cooked (Küpeli, 

1996). In most of the microbiological researches on doner made from red meat and chicken 

doner, Staphylococcus aureus was encountered, but in this research, we carried out in Sinop, 

Staphylococcus aureus was not found in any of the samples analyzed. The main reasons 

behind the differences and similarities between chicken doner and doner made from red meat 

which is microbiologically examined may be depending  on the factors such as the spices 

used for marination, the bacterias existing naturally in chicken doner and doner made from 

red meat, the hygiene of the places of production and personal hygiene of employees. 

      In the process of providing the samples, personal hygiene of employees, hygiene of the 

enterprises, the equipment used in serving were monitored. After monitoring, it was realized 

that the many behaviors  should be changed such as not using gloves of staff while slicing 

doner, putting doner in plates without gloves, using the same knife for chicken doner and 

doner made from red meat, using the same towel for cleaning their hands and tables. 

 In general terms, the most important conditions for producing a product which has high 

microbiological quality and  harmless to human health include quality raw ingredients, 

personal hygiene of employees and hygiene of equipment and the adequate temperature for 

cooking. 

      The enterprises B, F, and C are thought to be hygienically inconvenient especially in 

terms of a load of coliform group bacteria and TAMB. Coliform group bacteria usually 

become inactive due to the effect of temperature. Hence, it is crucial that doner that is 

prepared to serve must be cooked adequately.  

      As a result, it is concluded that the enterprises in Sinop do not comply with the hygiene 

measures but the presence of bacteria in doner is not at the level threatening to human health, 

and necessary measures must be taken to produce and consume doner safely, and the 

enterprises must train their employees regardingpersonal hygiene and also  the system 

concerning food safety management system must be practiced.  

      When it is evaluated in managerial terms, taking advantage of the perception of hygiene 

as an element for providing a competitive advantage, in the current conditions of competition, 

is a factor that many enterprises can adopt.  
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Specifically, the hygiene factors are so important for the basic value and skills presented by 

enterprises served in the food manufacturing sector in their current field of activity. In 

addition to the efforts to determine consumer behaviors and preferences, forming consumer 

attitudes and behaviors in today's conditions of competition are now considered as an 

important competitive element of enterprises. To achieve this, food enterprises must carry out 

various researches to determine the factors that can remain at the forefront of customer 

preferences to reveal the factors that can be the reason of choice in the undifferentiated target 

market. It is thought that the hygiene factor, which will be at the top of the ranking related to 

the customers' preference, will sometimes gain such a high level of importance that they can 

form the missions of the enterprises accordingly. At the same time, it is considered that the 

brand positioning in this direction provides significant advantages in terms of making a 

difference in today's conditions of competition. The reshaping of conditions of competition, 

product quality and understanding of quality which is the degree of meeting the needs by 

bringing hygiene to the forefront among the product components may lead to the re-

emergence of the hygiene factor which is sometimes overlooked in the customer preferences 

and to make it new field of competition with the new approaches. The efforts exerted by other 

enterprises that are willing to respond to the requirements of this new field of competition that 

can be formed in this way to include the elements of hygiene in their brand values will 

increase the importance of the hygiene factor in the quality component in the market. This 

situation will help to establish a ready-meal market where quality will increasingly become a 

standard among the enterprises in the market as sustainable hygiene rules. This will help to 

establish a ready-made food market where quality will increase by identifying sustainable 

hygiene rules that become a standard among the enterprises in the market. 

      The current study has limitations as well, such as the fact that the samples taken in the 

research can give different results on different days. In addition, the enterprises that started to 

work in the research process due to process constraints were not included in the research. The 

repeating the research within a larger sample at different times in accordance with the 

scientific principle may yield different results. 
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