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Somatic cells are a combination of white blood cells and epithelial cells in milk and are usually 

expressed in numbers. High somatic cell count (SCC), which is used as an important criterion in 

the evaluation of udder health and diagnosis of subclinical mastitis, is considered as an important 

indicator of milk production loss. This study was carried out to estimate SCC-induced risky lobe 

ratio (RLSCC) and milk yield losses (MLSCC) in Holstein raw milk collected from some provinces 

in the Middle Black Sea Region of Türkiye. Bucket milk samples collected by stratified random 

sampling during January-February 2024 in Amasya (n=18), Çorum (n=26) and Samsun (n=34) 

provinces from member farms of the Cattle Breeders’ Association (CBA) were subjected to SCC 

analysis. SCC value of each sample was taken into consideration in recording RLSCC data 

(SCC˂200 thousand cells/ml, RLSCC: 6%; SCC: 200 thousand-500 thousand cells/ml, RLSCC: 

16%; SCC: 500 thousand-1 million cells/ml, RLSCC: 32%; SCC˃1 million cells/ml, RLSCC: 48%). 

At the end of the study, the mean SCC and RLSCC were found as 7.02±0.346% and 16.94±0.913%, 

respectively. SCC data were converted to logarithm base 10 (logSCC) to ensure homogeneity and 

uniformity in the statistical study. Pearson correlation estimation method and simple linear 

regression method were used to calculate the relationships between traits. While there was a strong 

relationship between SCC and milk RLSCC (r=0.964 and R2=0.929), the regression model was 

estimated as Y=-68+13.716X. As a result, it is recommended that managerial practices to improve 

milking, shelter cleaning and milk storage conditions in the enterprises should be fully 

implemented. 
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Introduction 

Cattle breeding is an important branch of agricultural 

activities in Türkiye. There are 17 million 693 thousand 

heads of cattle in the country. Of this number, 16 million 

421 thousand heads are dairy cattle, and a total of 21 

million 234 thousand 567 tons of milk was obtained in 

2023 (TUIK, 2023). Based on these data, it is clear that 

cattle species have a significant potential in milk 

production. Detailed examination of compositional 

characteristics of cow raw milk is of critical importance in 

terms of profitability of milk production, consumer 

demands, food safety of milk and milk products in a chain 

extending from milk production to human nutrition. 

Somatic cells are a combination of white blood cells and 

epithelial cells in milk and are usually expressed in numbers. 

These cells are used as an important criterion for the 

assessment of udder health and diagnosis of subclinical 

mastitis (Özlem, 2019; Gherissi et al., 2022). Today, most 

EU countries have set quality standards for milk offered to 

consumers and milk used in the milk processing industry. 

Among these standards, somatic cell count (SCC) is a 

criterion used with confidence in the dairy sector. In addition 

to posing potential risks to human health (Schadt, 2023)  

SCC in milk above normal limits causes quality 

problems in the processing of dairy products (Alhussien  

and Dang, 2018). In addition, high SCC is also considered 

as an indicator of milk production loss (Atasever and 

Erdem, 2009; Aytekin and Boztepe 2014). In a normal 

udder lobe, SCC is usually below 200 thousand cells/ml 

and above this value is considered as a sign of 

inflammation (Harmon, 2001, Querengasser et al., 2002). 

In a study examining the relationship between SCC and 

milk yield losses in Jersey cows (Erdem et al., 2010), daily 

milk yield (dMY) loss due to SCC was calculated as 

14.96% and 305-dMY loss was calculated as 13.95%. In 

the study (Rearte et al., 2022), in which 14-year yield 

records of 867 milking cows were evaluated under 
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Argentine conditions, dMY loss caused by 1 unit increase 

in logSCC values in cows in the 1st, 2nd and 3rd lactation 

was calculated as 0.349 kg, 0.539 kg and 0.676 kg, 

respectively. At this point; it is possible to see the 

evaluation of the milk of the cows in terms of SCC as a 

practice that directs the production policies by increasing 

the profitability of the enterprises. 

This study was carried out to determine the risky lobe 

(RLSCC) and milk yield losses (MLSCC) caused by SCC in 

Holstein milk collected from some provinces of the Middle 

Black Sea Region of Türkiye. 

 

Materials and Methods 

 

Study Design 

The study was carried out in three provinces (Amasya, 

Çorum and Samsun) of the Middle Black Sea Region of 

Türkiye. The samples were collected from dairy farms 

enrolled to Cattle Breeders’ Association (CBA) between 

January and February of 2024. Stratified random sampling 

method was applied to establish the number of the samples. 

Thusly, the study was conducted on 78 bucket milk samples, 

with 34 originating from Samsun province, 26 from Çorum 

province, and 18 from Amasya province. All samples were 

comprised from Holstein cows in the study. From each farm, 

50 mL raw milk was seperated to SCC analysis.  

 

Somatic Cell Counting 

SCC analysis was performed according to direct 

microscopy (Atasever, 2007). After applying water bath 

(38°C) to prepare the samples for counting, all samples 

were kept at room temperature (20°C). 

Then, methylene blue solution was applied on each 

milk sample on the microscope slides, Cells were counted 

in a minimum of 20 fields under 100 magnifications in the 

area that had been contacted with immersion oil. This 

technique was performed using a standard microscope 

(Kyowa Optical). The method is based on the fundamental 

of determining the SCC in 0.01 mL of raw milk as the 

equivalent of 1 mL of milk.  

 

Obtaining RLSCC Ratios  

The scale designed by Wattiaux (2012) was used to 

record RLSCC data. SCC values of each sample were taken 

into consideration in the evaluation of RLSCC (SCC˂200 

thousand cells/ml, RLSCC: 6%; SCC: 200 thousand-500 

thousand cells/ml, RLSCC: 16%; SCC: 500 thousand-1 

million cells/ml, RLSCC: 32%; SCC˃1 million cells/ml, 

RLSCC: 48%). 

 

Obtaining MLSCC  

It was calculated according to the method described by 

Wattiaux (2005). Accordingly, the designed scale for the 

estimation of MLSCC is presented in Table 1.  

 

Statistical Analyses  

The results were interpreted through the use of tables 

and figures that were prepared in the Excel program. Given 

the substantial variation observed in the SCC data, it was 

necessary to convert it to the logarithm base 10 (logSCC) 

to ensure the homogeneity and uniformity of the data prior 

to statistical analysis. The linear model employed in the 

study was the one-way analysis of variance, which was 

used to ascertain the variation of the analyzed parameters, 

RLSCC ratio, and MLSCC levels according to provinces. The 

following formula is employed: 

 

Yij = µ + ai + eij 

 

where: Yijklm is defined as the observation value, µ as the 

population mean, ai as the effect of province (i = 1, 2, 3), and 

eij as the random error. The Pearson correlation estimation 

method was employed to calculate the relationships between 

SCC and MLSCC, while the simple linear regression method 

was used to interpret the way and amount of the relationship. 

All statistical studies were performed with SPSS 17.0 

software at the 0.05 level of significance.  

 

Results and Discussion 

 

In Figure 1, the level of change in the RLSCC ratio of 

cows in the farms where raw milk samples were taken is 

presented on the basis of provinces.  

As it is seen, while Amasya and Çorum provinces have 

similar RLSCC levels, this value is higher in Samsun 

province. In the statistical analysis, the difference between 

the provinces was not found significant. Considering the 

total samples, the RLSCC rate of approximately 17% 

indicates that the farms have some problems in terms of 

animal health and milk quality.  

 

 

Table1. Conversion scale for estimating MLSCC  

SCC (103 cells/ml) MLSCC (%) SCC (103 cells/ml) MLSCC (%) 

0-100 0 600-650 12 

100-120 1 650-700 13 

120-140 2 700-750 14 

140-160 3 750-800 15 

160-180 4 800-850 16 

180-200 5 850-900 17 

200-275 6 900-1000 18 

275-350 7 1000-1100 19 

350-425 8 1100-1200 21 

425-500 9 1200-1350 22 

500-550 10 1350-1500 23 

550-600 11 ˃1500 25 
(SCC: somatic cell count; MLSCC: milk yield losses caused by SCC) 
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For example, in a 200-head milking herd, the 17% 

probability of infection on the basis of udder lobe (since 

each cow has 4 lobes), which indicates that a total of 136 

udder lobes can be infected for 800 udder lobes, reveals the 

seriousness of the current situation. As it is known, 

subclinical mastitis (SM) is a term used for intramammary 

infections that are not observed externally and can be 

detected by laboratory tests. At this point, in udder health 

controls within the herd, not only animals showing signs of 

clinical mastitis (CM) should be monitored, but routine SM 

screening with the help of raw milk analysis should also be 

added to the management programs. 

 

 

 
Figure 1. Change of RLSCC ratios in the province base 

 

 

 
Figure 2. Distribution of MLSCC (milk yield losses) 

ratios in the province base 

 

 

 
Figure 3. Linear relationship between LogSCC and 

MLSCC 
(MLSCC: milk yield losses) 

The rates of MLSCC in cow raw milk obtained from the 

farms in Amasya, Çorum and Samsun provinces are shown 

in Figure 2. 

The overall average (7.02±0.0346%) obtained in the 

study, where the MLSCC has a similar distribution on the 

basis of provinces, means a loss of approximately 70 kg for 

1 ton of milk produced. Considering that the recommended 

price of 1 kg of raw milk was determined as 14.65 TL as 

of May 2024, it is possible to mention about a loss of 

approximately 700 kg (10255 TL) for 10 tons of milk 

production. It is evident that these losses calculated at the 

level of enterprises and provinces should not be considered 

as a negative finding only for the Middle Black Sea 

Region. Atasever and Erdem (2009) suggested that 

between 1999-2009, the average SCC in Holstein cows in 

Türkiye was 705419 cells/ml and the annual financial loss 

due to high SCC was 217.8 USD per milking cow. This 

finding shows that high SCC levels are not specific to a 

particular region but are a widespread problem throughout 

the country and lead to significant economic losses. These 

losses lead to a decrease in milk yield and quality and 

consequently to a decrease in the market value of dairy 

products. Similarly, Juozaitiene et al. (2006) reported in 

their study that SCC increased from 100000 cells/ml to 

800000 cells/ml and yield loss of 658 kg per cow during 

lactation. This yield loss is an indication that subclinical 

infections such as mastitis caused by high SCC seriously 

reduce milk production capacity. Indeed, Erdem et al. 

(2010) study supports the negative effects of high SCC.  

In this study, regression analysis was also performed to 

estimate the level and direction of the relationship between 

SCC and MLSCC. The results are presented in Table 2-3 and 

Figure 3.  

In the study, r=0.964 and R2=0.929 between the two 

characteristics (Table 2). Thus, it is understood that 

approximately 93% of the change in MLSCC depends on 

SCC values. As can be seen from Table 3, a: -68.206 and  

b: 13.716 are calculated as the components of the model. 

Thus, the regression model defined as Y=a+bx for this 

study is estimated as Y=-68+13.716X. As emphasized in 

the previous sections, the mean logSCC for this study was 

found to be 5.48±0.024. According to the linear model, it 

is expected that if the logSCC increases from 5.48 to 6, the 

MLSCC rate will increase from 7% to 14.09% according to 

the model Y=-68.206+13.716×6. 

 

Conclusions 
 

The present study evaluated risky lobe rates and milk 

losses due to SCC in Holstein farms in the provinces of 

Amasya, Çorum, and Samsun. The RLSCC rate was 

determined to be 16.94 ± 0.913%, while the MLSCC rate 

was estimated to be 7.02 ± 0.346%. The MLSCC was 

calculated to be approximately 70 kilograms per ton of 

milk. The strong correlation between MLSCC and SCC 

suggests that practices with a high degree of similarity to 

SCC, such as milking procedures, shelter hygiene, and 

milk storage conditions, should be examined. 

These improvements are practical processes that have 

the potential to enhance milk quality and economic 

efficiency of farms by reducing the risk of mastitis and high 

SCC. 
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Table 2. Model summary for the relationships of SCC with MLSCC  

Model Summary 

R R2 Adjusted R2 Sx 

0.964a 0.929 0.928 0.81864 
a.estimated variable:logSCC (constant) 

 

Table 3. Estimated coefficients for the regression analysis  

Coefficients 

Model 
Unstandardized Coefficients Standard Coefficients  

B Sx β t p 

(Constant) logSCC 
-68.206 

13.716 

2.363 

0.434 
0.964 

-28.623 

31.595 

0.000 

0.000 
a.dependent variable: MLSCC 
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