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ABSTRACT 
Objective: This study aimed to investigate the interaction effect between somatic cell count and milk yield on the composition of milk components in dairy 
cows. 

Material and Methods: The study involved 165 clinically healthy lactating Holstein cows with an average parity of 1.76 and an average of 221 days in milk. 
Cows were grouped using K-means clustering analysis based on somatic cell count and milk yield. Milk samples were collected daily during the 30-day 
experimental period and analyzed for composition. A 2x2 factorial design was employed to examine the main and interaction effects of somatic cell count and 
milk yield on milk components.  

Results: The interaction affected various milk components. Specifically, a higher somatic cell count combined with increased milk yield was associated with 
higher levels of solids at 12.70% ± 0.02, fat at 3.76% ± 0.02, true protein at 3.26% ± 0.01, casein at 2.42% ± 0.01, and milk urea nitrogen at 10.84 mg/dL ± 0.13. 
Lactose concentration significantly increased to 5.06% ± 0.01 (P=0.01). Notably, this interaction effect resulted in a significant increase in lactose concentration 
(P=0.01). 

Conclusion: The study confirms an interaction effect between somatic cell count and milk yield on milk composition, emphasizing the need to consider both 
factors for optimizing milk quality. The observed increase in lactose concentration due to the interaction effect underscores the complexity of somatic cell 
count and milk yield dynamics, suggesting potential implications for udder health and dairy management practices. 
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Laktasyon Dönemindeki Süt İneklerinde Somatik Hücre Sayısı ve Süt Verimi Etkilesiminin  

Süt Kompozisyonu Üzerindeki Etkileri: Sinerjik Bir Analiz 

 
ÖZ  
Amaç: Bu çalışmanın amacı, somatik hücre sayısı ile süt verimi arasındaki etkileşimin süt ineklerinde süt bileşenleri üzerindeki etkisini araştırmak olmuştur. 

Materyal ve Metot: Çalışma, ortalama 1,76 doğum sayısına ve ortalama 221 sağım gün sayısına sahip 165 adet klinik olarak sağlıklı laktasyon dönemindeki 
Holstein süt ineğini kapsamaktadır. İnekler, somatik hücre sayısı ve süt verimine göre K-means kümeleme analizi kullanılarak gruplandırılmıştır. Süt örnekleri, 
30 günlük araştırma süresi boyunca günlük olarak toplanmış ve kompozisyonu analiz edilmiştir. Somatik hücre sayısı ve süt veriminin süt bileşenleri üzerindeki 
ana etki ve sinerjik etkisini incelemek için 2x2 faktöriyel tasarım methodu kullanılmıştır. 

Bulgular: Etkileşim, süt bileşenlerini etkilemiştir. Özellikle, yüksek somatik hücre sayısı ile yüksek süt verimine sahip inek sütlerinin kuru maddesi %12.70 ± 
0.02, süt yağı %3.76 ± 0.02, süt proteini %3.26 ± 0.01, süt kazeini %2.42 ± 0.01 ve süt üre azotu 10.84 mg/dL ± 0.13 olduğu tespit edilmiştir. Süt laktoz 
konsantrasyonu anlamlı şekilde artarak %5.06 ± 0.01 olduğu tespit edilmiştir (P=0.01). Özellikle, etkileşimin laktoz konsantrasyonunda anlamlı bir artışa neden 
olduğu tespit edilmiştir (P=0.01). 

Sonuç: Çalışma, somatik hücre sayısı ile süt verimi arasındaki etkileşimin süt bileşenleri üzerine etkisini doğrulamakta ve süt kalitesini optimize etmek için her 
iki faktörün de dikkate alınması gerektiğini vurgulamaktadır. Etkileşim nedeniyle gözlenen laktoz miktarındaki artış, süt bileşenlerinin dinamiklerini öne 
çıkarmakta olup meme sağlığı ve yönetimsel uygulamalar için potansiyel sonuçları göstermektedir.. 

 
Anahtar Kelime: Somatik hücre sayısı, süt verimi, süt içeriği, süt ineği, meme sağlığı, süt kalitesi 
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INTRODUCTION 

Dairy farming plays a vital role in global agriculture (Bach et al., 2020; Brito et al., 2021; Odorcic et al., 

2019; Tosun, 2021; Tricarico et al., 2020), providing essential nutrition and economic sustenance to populations 

worldwide (Ataallahi et al., 2023; Bach et al., 2020; Lim et al., 2020; Soufleri et al., 2021). Central to dairy 

production is the maintenance of udder health, milk production efficiency, and the quality of dairy products. 

Somatic cell count (SCC), an indicator of udder health, and milk yield (MY), a measure of production efficiency, 

are crucial parameters influencing milk composition and overall dairy farm dynamics (Gussmann et al., 2019; 

Santman-Berends et al., 2021; Waller et al., 2020). Understanding the interaction effect between SCC and MY on 

milk components is essential for early mastitis diagnosis, optimizing udder health, enhancing milk quality, and 

improving farm profitability (Neculai-Valeanu and Ariton, 2022; Sharun et al., 2021; Zigo et al., 2021). In recent 

years, researchers have increasingly recognized the complex relationship between SCC, MY, and milk 

composition. Although acceptable levels of somatic cells in milk can vary depending on various factors such as 

geographical region, regulatory standards, breed of cattle, and specific requirements of dairy processors 

(Alhussien and Dang, 2018), elevated SCC levels have been associated with alterations in milk components, 

impacting dairy product quality and consumer preferences. Conversely, variations in MY have been shown to 

influence milk composition, reflecting physiological changes in cows and affecting overall production efficiency. 

However, the interplay between SCC and MY remains a subject of ongoing investigation, with implications for 

dairy management practices and industry standards. 

SCC levels signify the presence of somatic cells, primarily leukocytes, mobilized as part of the immune 

response to intramammary infections (Bronzo et al., 2020; Carvalho-Sombra et al., 2021). Monitoring SCC is 

integral for early disease detection and intervention, as persistent high counts can compromise milk quality, 

reduce yield, and impact animal welfare (Santman-Berends et al., 2021; Waller et al., 2020). On the other hand, 

MY, a fundamental measure of a cow's productivity is a key determinant of a dairy farm's economic success 

(Azooz et al., 2020; Sehested et al., 2019; Tosun and Ceyhan, 2015). While the individual impacts of breed, 

housing, feeding conditions, SCC and MY on milk quality have been extensively studied, the intricate 

interrelationship between these two factors remains a subject warranting deeper exploration (Costa et al., 2020; 

Pegolo et al., 2021). 

This research aims to bridge this knowledge gap by investigating how variations in SCC and MY collectively 

influence the composition of milk components. Milk components are not only vital for product quality but also 

have economic implications for dairy farmers (Bozic and Wolf, 2022; Grace et al., 2020; Puerto et al., 2021). 

Understanding how SCC and MY synergistically shape these components can provide valuable insights for 

optimizing herd health, enhancing milk quality, and improving overall farm profitability. In summary, this study 

hypothesizes a significant interaction effect between SCC and MY, impacting the composition of milk 

components in dairy cows. Therefore, the main objective is to determine the quantitative impact of the 

interaction between SCC and MY on key milk components, including solid, fat, protein, lactose, casein, and milk 

urea nitrogen (MUN). 

MATERIAL and METHODS 

This study was conducted at a commercial dairy farm in the Marmara region of Turkiye in September – 

October 2021, with a focus on examining the interaction effect between SCC and MY on milk components in 

dairy cows. 

Animals  

A total of 165 clinically healthy lactating dairy cows of the Holstein breed, with an average parity of 1.76 

and an average of 221 days in milk, were recruited for this study. The selection process aimed to ensure a diverse 

representation of characteristics, including age, parity, and lactation stage. Consequently, the significant 

differences observed in the age, parity, and days in milk among the animals in the study reflect the natural 

variation within the dairy herd population. The cows were housed in a well-ventilated and temperature-

controlled barn with access to clean water and appropriate feed. All cows were fed a total mixed ration (TMR) 

three times a day at 0800, 1600, and 2200 h, aiming for a leftover of 5% to 10%. Feeding with formulated TMR 

began 30 days before the experimental period to allow for the adaptation of rumen microorganisms and to 

mitigate biases in milk yield and composition. 
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Grouping of Cows  

K-means clustering analysis was conducted to group cows with similar intra-group characteristics and 

inter-group differences, using SCC and MY as clustering variables. The K-means clustering method was assessed 

using the widely employed sum of square error (SSE) criterion outlined in the equation provided (Nainggolan et 

al., 2019; Tan et al., 2006). 

SSE =  ∑ ∑ dist2 〈mi, x〉 

x∈Ci

K

i=1

 

Within the equation, "dist" represents the Standard Euclidean Distance, "x" denotes a member of cluster 

Ci, and "mi" stands for the centroid of cluster Ci. The Euclidean distance function operates as described below: 

d(xi, xj) = √∑(xik − xjk)
2

p

k=1

 

In this function, x_i and x_j represent the coordinates of one point, while x_ik and x_jk represent the 

coordinates of another point. It calculates the Euclidean distance between two points in a p -dimensional space.  

For evaluating the MY of cows, the 4% fat-corrected milk (4% FCM) is determined using the following 

formula (Hall, 2023): 

4%FCM =  0.4 ×  milk yield +  15 ×  fat yield 

Following the clustering process, a 2x2 factorial design was employed to investigate the interaction effect 

between SCC and MY on milk components in dairy cows. The two independent variables were SCC and MY, each 

with two levels, resulting in four experimental groups structured as Factor A: Somatic cell count (SCC0 = low 

somatic cell count, and SCC1 = high somatic cell count), Factor B: Milk yield (MY0 = low milk yield, and MY1 = 

high milk yield). The combination of the levels of both factors results in the formation of four experimental 

groups: (1) SCC0+MY0, denoted as CON (control), (a) SCC1 representing high SCC, (b) MY1 representing high MY, 

and (ab) SCC1MY1 representing high SCC with high MY. 

Sampling and Data Collection  

The data were collected for each cow, including initial SCC, MY, and milk component composition during 

the 30-d experimental period. Total mixed ration (TMR) and leftover samples were collected twice a week and 

frozen at −20°C for subsequent analysis to calculate the dry matter intake (DMI) and net energy (NE) intake. NE 

intake was calculated using the equations provided by the National Academies of Sciences and Medicine (2021), 

and NE intake was determined by multiplying DMI by the net energy for lactation (NEL) in Mcal per kilogram of 

dry matter. Cows were milked three times a day at 0700, 1500, and 2100 h. Milk samples were collected daily 

during milking and refrigerated (4–6°C) until analysis of composition and SCC. Before analysis, each milk sample 

was homogenized using a magnetic stirrer. The homogenized samples were then transfered to falcon tubes, 

heated in a water bath to 40°C, and 20 mL was taken for analysis. The analysis of various milk components, 

including milk solids (%), fat (%), true protein (%), casein (%), lactose (%), and milk urea nitrogen (MUN) 

concentration (mg/dL), was performed using the MilkoScan (CombiFoss 78110; Foss Analytical A/S, Hillerød, 

Denmark). 

Data Analyses  

The normality and homoscedasticity assumptions were evaluated using pertinent statistical tests, 

affirming that the dataset conformed to a normal distribution. Subsequently, a multivariate version of the 

general linear model analysis was conducted for the 2x2 factorial design utilizing the formula: 

Yij =  μ + SCCi +  MYj + (αβ)ij +  єij 

where Yijkl is the dependent variable, μ is the overall mean, SCCi represents the main effect of the ith 

level of SCC, MYj represents the main effect of the jth level of MY, (αβ)ij represents the interaction effect between 
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the ith level of SCC and the jth level of MY, єij is the error term. For the 2x2 factorial design, a two-way analysis 

of variance (ANOVA) was conducted to assess the main effects of each independent variable (SCC and MY) and 

their interaction effect on the dependent variable (milk components). A post-hoc test (Tukey's HSD) was 

performed to explore specific differences between significant interaction groups. Statistical analyses were 

stratified based on relevant variables such as parity, lactation stage, and breed. Data analysis were conducted 

using IBM SPSS Advanced Statistics 20.0 (SPSS Inc., Chicago, IL, USA), and significance was set at a predetermined 

alpha level (p < 0.05). 

RESULTS  

The research findings have been given under two subheadings: (i) Characteristics of experimental groups, 

(ii) interaction effect on milk components. Descriptive statistics of the experimental cows are presented in Table 

1.  

Table 1. The descriptive statistics  

Table 1. Tanımlayıcı istatistikleri 

Cows1  Min Max Mean SD 

DMI, kg/d 19.27 23.63 22.59 1.42 

Age, mo 21.30 54.90 43.25 5.44 

Parity 1.00 3.00 1.76 0.47 

DIM, d 2.00 859.00 221.05 222.73 

Gestation, d 47.00 249.00 144.25 48.49 

SCC, cells/mL 322.000 557.857 444.981 54.183 

Milk yield, Lt/d 33.13 48.90 39.39 1.95 

Solid, % 12.27 13.44 12.82 0.27 

Fat, % 3.38 4.36 3.87 0.2 

True protein, % 3.16 3.48 3.31 0.09 

Casein, % 2.32 2.67 2.48 0.08 

Lactose, % 4.75 5.21 4.97 0.10 

MUN, mg/dL 8.56 15.97 11.59 1.62 

1DMI: dry matter intake, DIM: days in milk, SCC: somatic cell count, MUN: milk urea nitrogen 

Characteristics of Experimental Groups  

Table 2 displays the statistical characteristics of clusters categorized by SCC and MY. Notably, clusters with 

low SCC (SCC0) exhibited a mean of 386.925 ± 30.840 cells/mL (95% CI: 379.160 to 394.690), contrasting with 

high SCC clusters (SCC1) with a mean of 480.840 ± 27.970 cells/mL (95% CI: 475.350 to 486.335). Similarly, 

clusters representing low milk yield (MY0) showed a mean of 37.92 ± 1.14 Liters/day (95% CI: 37.68 to 38.16), 

while those with high milk yield (MY1) had a mean of 41.02 ± 1.24 Liters/day (95% CI: 40.74 to 41.30). 

Table 2. The statistical characteristics of clustures for somatic cell count and milk yield 

Table 2. Somatik hücre sayısı ve süt verimi bakımından kümelerin istatistiksel karakteristikleri 

      %95 CI 

Items1 N Min Max Mean±SD Lower Upper 

SCC0 (cells /mL) 63 322.000 433.500 386.925±30.840 379.160 394.690 

SCC1 (cells /mL) 102 435.000 557.850 480.840±27.970 475.350 486.335 

MY0 (Liters /d) 87 33.13 39.43 37.92±1.14 37.68 38.16 

MY1 (Liters /d) 78 39.56 48.90 41.02±1.24 40.74 41.30 

1SCC0: low in somatic cell count, SCC1: high in somatic cell count, MY0: low in milk yield, MY1: high in milk 



Interaction Effects of Somatic Cell Count and Milk Yield on Milk Composition 

113 

Table 3 provides a comprehensive summary of mean values for SCC and MY across various experimental 

groups. In the combined experimental groups, the mean SCC is 444.981 cells/mL, and the mean MY is 39.39 

liters/day/cow. The control group exhibits a mean SCC of 388.453 cells/mL and a mean MY of 38.37 

liters/day/cow. The experimental group SCC1 shows a mean SCC of 481.310 cells/mL and a mean MY of 37.65 

liters/day/cow. For the high MY group MY1, the mean SCC is 385.241 cells/mL, and the mean MY is 41.29 

liters/day/cow. Lastly, the experimental group SCC1MY1 displays a mean SCC of 480.311 cells/mL and a mean 

MY of 40.86 liters/day/cow. 

Table 3. The mean values of somatic cell count and milk yield of the groups  

Table 3. Gruplarının somatik hücre sayısı ve süt verimi ortalama değerleri 

Factors1  N 

SCC (cells/mL) MY (Liters/d/cow) 

Means SD Means SD 

(y) 165 444.981 54.183 39.39 1.95 

(1) 33 388.453 30.435 38.37 0.80 

(a) 54 481.310 30.279 37.65 1.23 

(b) 30 385.241 31.705 41.29 1.77 

(ab) 48 480.311 25.429 40.86 0.74 

1(y): The combination of the experimental groups, (1): SCC0MY0 as control group (CON), (a): SCC1 as high somatic cell count, (b): MY1 as 

high milk yield, (ab): SCC1MY1 as high somatic cell count with high milk yield 

Interaction Effect on Milk Components 

Table 4 present the significant findings of the interaction effect analysis between SCC and MY regarding 

DMI and NE intake. For DMI, both SCC and MY significantly influence intake (p-values: 0.02 and 0.01, 

respectively), with SCCxMY showing non-significance (p = 0.431). Significant effect sizes (η²) indicate a medium 

effect for SCC (η²=0.06) and a high effect for MY (η²=0.63), while the effect size for the combined SCCxMY 

(η²=0.01) is not statistically significant, suggesting a small effect. Similarly, for NE intake, SCC and MY significantly 

influence intake (p-values: 0.02 and 0.01, respectively), while SCCxMY is not significant (p = 0.431). The SEM for 

NE intake is 11.19 Mcal/d. These findings highlight MY's substantial influence on intake measures compared to 

SCC, which has a large effect as known. 

Table 4. The interaction effect of somatic cell count and milk yield on dry matter and net energy intake 

Table 4. Somatik hücre sayısı ve süt verimi etkileşiminin kuru madde ve net enerji alımı üzerine etkisi 

  Factors P-Values Eta squared (η2)1 

Items2 CON SCC MY SCCxMY SEM SCC MY SCCxMY SCC MY SCCxMY 

DMI (kg/d) 18.53 18.18 19.94 19.73 19.02 0.02 0.01 0.431 0.06 0.63 0.01 

NE intake(Mcal/d) 10.90 10.70 11.73 11.60 11.19 0.02 0.01 0.431 0.06 0.63 0.01 

1Effect sizes, "large" when d ≥ 0.08, "medium" when d ≥ 0.05, and "small" when d ≥ 0.02 (Cohen, 1992), 2DMI: dry Matter intake; NE: net 

energy 

Table 5 presents significant findings on the intricate interplay between SCC and MY concerning various 

milk components, while Figure 1 illustrates the estimated marginal means of lactose levels resulting from their 

interaction. An increase in SCC is associated with elevated levels of solid content (12.91%), fat (3.93%), true 

protein (3.34%), casein (2.51%), and MUN (11.99 mg/dL), along with a reduction in lactose concentration (4.95%). 

Furthermore, an increase in MY significantly impacts solid content (12.83%) and casein levels (2.50%), while 

decreasing fat (3.87%) and lactose concentrations (4.94%), highlighting MY's role in shaping these milk 

components. Notably, the interaction effect of SCC and MY results in a significant increase in lactose 
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concentration (5.06%, p = 0.01), indicating a dynamic synergy between SCC and MY. This interaction 

demonstrates a medium effect size (η² = 0.06), underscoring their collective impact on lactose concentration.  

Table 5. The interaction effect of somatic cell count and milk yield on milk components 

Table 5. Somatik hücre sayısı ve süt verimi etkileşiminin süt bileşenleri üzerine etkisi 

  Factors P-Values Eta squared (η2)1 

Items CON SCC MY SCCxMY SEM SCC MY SCCxMY SCC MY SCCxMY 

Solid (%) 12.80 12.91 12.83 12.70 0.02 0.01 0.04 0.76 0.05 0.03 0.01 

Fat (%) 3.88 3.93 3.87 3.76 0.02 0.01 0.01 0.29 0.04 0.05 0.01 

Tru Prot. (%) 3.26 3.34 3.33 3.26 0.01 0.01 0.76 0.97 0.18 0.00 0.00 

Casein (%) 2.46 2.51 2.50 2.42 0.01 0.01 0.05 0.13 0.16 0.02 0.02 

Lactose (%) 4.97 4.95 4.94 5.06 0.01 0.01 0.01 0.01 0.10 0.04 0.06 

MUN (mg/dL) 11.03 11.99 11.98 10.84 0.13 0.01 0.68 0.72 0.10 0.00 0.00 

1Effect sizes, "large" when d ≥ 0.08, "medium" when d ≥ 0.05, and "small" when d ≥ 0.02 (Cohen, 1992) 

 

Figure 1. Estimated marginal means of lactose concentration in response to the interaction between somatic cell count and milk yield 

Şekil 1. Somatik hücre sayısı ve süt verimi arasındaki etkileşime bağlı olarak laktoz konsantrasyonunun tahmini marjinal ortalamaları 

 

DİSCUSSİON and CONCLUSION 

Our study aimed to investigate the interaction effect of SCC and MY on various milk components to gain 

insights into milk quality dynamics. The results confirmed a notable interaction effect, highlighting the 

importance of jointly considering SCC and MY for understanding milk composition. Both SCC and MY significantly 

influenced DMI and NE intake, with MY showing a more pronounced effect, as expected. Effect sizes for SCC and 

MY in DMI and NE intake were moderate and high, respectively. The intricate interplay between SCC and MY 

significantly affected solid (%), fat (%), true protein (%), casein (%), MUN (mg/dL), and lactose (%) concentration. 

Specifically, the interaction effect led to an increased lactose concentration, indicating dynamic synergy between 

SCC and MY. These results align with our study's objectives and support the hypothesized interaction effect 

between SCC and MY on milk components. The greater impact of MY on DMI and NE intake is consistent with 

expectations, underscoring its significance in dairy farm economics. The observed influences on milk components 

highlight the importance of comprehensively understanding SCC and MY interactions. 
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Comparisons with existing literature highlight both consistencies and novel contributions. Consistent with 

prior studies (Stocco et al., 2020; Ndahetuye et al., 2020; Costa et al., 2020), our findings reaffirm the impact of 

SCC on milk quality. However, a significant novel contribution of our study lies in elucidating the substantial 

influence of MY on milk components, particularly the unexpected increase in lactose concentration when 

interacting with SCC (Goncalves et al., 2020; Leitner et al., 2004; Malek dos Reis et al., 2013; Pakrashi et al., 2023; 

Santman-Berends et al., 2021; Yalçın and Çakmak, 2022; Waller 2021; Waller et al., 2020). This unique finding 

challenges conventional perspectives and emphasizes the need for a more nuanced understanding of these 

interactions in the context of udder health. Previous research has consistently highlighted the potential of lactose 

concentration as an indicator for early detection of udder health issues (Pyorala, 2003; Ebrahimie et al., 2018; 

Antanaitis et al., 2021). Our study supports this notion while uncovering a contradiction concerning MY. Contrary 

to earlier findings, we observed a significant increase in lactose levels when interacting with SCC in cows with 

high MY. This suggests a complex relationship between lactose, MY, and SCC, underscoring the necessity for 

further investigation. Furthermore, our study emphasizes the intricate relationship between SCC and milk 

composition. Elevated SCC, indicative of potential udder health challenges, has been consistently associated with 

alterations in milk components (Rowe et al., 2024; Schwarz et al., 2020). Recognizing this link enhances our ability 

to implement targeted interventions for maintaining optimal udder health. Our findings also highlight the pivotal 

role of MY in modulating the impact of SCC on milk composition. Cows with higher milk yields exhibit distinct 

patterns in lactose concentration, further emphasizing the need for tailored approaches in managing udder 

health. 

Potential explanations for the findings include the immune response reflected in SCC, as indicated by 

previous studies (Stocco et al., 2020; Ndahetuye et al., 2020; Costa et al., 2020). The significant impact of MY on 

milk quality suggests physiological changes in cows that affect milk composition, as suggested by researches 

(Hennessy et al., 2020; Gorelik et al., 2021). Considering alternative explanations and potential confounding 

variables is essential, necessitating further investigation into the intricate mechanisms shaping milk quality. 

These findings have broader implications for dairy management practices, highlighting the interdependence of 

SCC and MY in shaping milk quality. 

The dynamic interaction between SCC and MY underscores the necessity for holistic approaches in dairy 

management. While our study focused on elucidating the interplay between SCC and MY in shaping milk 

composition, it is crucial to recognize the growing interest in lactose-free milk driven by consumer concerns 

regarding lactose intolerance. However, a notable limitation of our study is the lack of specific assessment 

regarding the presence of genetic traits necessary for producing lactose-free milk in the studied animals. Future 

research endeavors could explore the feasibility and implications of integrating lactose-free gene editing 

techniques into dairy cow breeding programs, enabling a more comprehensive understanding of the impact of 

SCC and MY on lactose content. Acknowledging limitations, such as the specificity of the studied population and 

potential unaccounted variables, is essential for transparent interpretation of the results. Future studies should 

address these limitations to enhance the robustness of findings. Building upon this study, future research should 

delve into specific mechanisms governing the interaction between SCC and MY, exploring potential biomarkers 

and molecular pathways. Additionally, investigating the practical applications of these findings in on-farm 

management and diagnostics would significantly contribute to the field. 

In conclusion, this study investigated the interaction between somatic cell count and milk yield on milk 

composition in lactating dairy cows. Our findings highlight a significant interaction effect, emphasizing the need 

to consider both factors to understand milk quality. The interplay between somatic cell count and milk yield 

affected milk components, including solids, fat, true protein, casein, milk urea nitrogen, and lactose, with 

asignificant increase in lactose concentration. Our research underscores the importance of considering the 

interaction between somatic cell count and milk yield, rather than their individual effects, to better understand 

milk composition. We also found discrepancies in previous studies on lactose levels when accounting for MY, 

indicating the need for further investigation. 
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