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INTRODUCTION 

The somatic cell count (SCC) is an indicator of 

a mammary gland’s health status. Any amount 
of somatic cells above 1 × 105 cells/ml is an 

important indicator of mastitis in the flock 

according to Shearer et al. (1992). Milk SCC 
constitutes a useful tool for measuring milk 

quality, health status of the mammary gland and 

changes in milk composition. Lactose (L) can be 
reduced with the occurrence of mastitis and a 

subsequent increase in SCC (Hanuš et al., 

2010). An increased SCC is associated with a 

reduction in milk yield and changes in milk 
quality and composition. Bad milk quality has 

an economic impact on milk production and 

technological properties (Pridalova et al., 2009). 
Determining somatic cell count(SCC) is a 

method used worldwide in the dairy practice for 

describing the hygienic control of the milk 
(Urech et al., 1999; Ma et al.,2000; Wellnitz et 

al., 2009). Having a low somatic cell count is 

important, with some dairy firms paying a 

premium price for milk with low SCC (Revilla 
et al., 2007).Milk SCCs are also important 

factors for both the processing properties and 

stability of dairy products. In cheese production, 
milk with high cell counts lead to lower cheese 

yields, longer coagulations and ripening times, 

and weaker curds (Chen et al., 2010).Milk SCCs 

are the basis for abnormal milk control 

programs in cows, goats and sheep. In the USA, 
the legal limit for cows established by the Food 

and Drug Administration is 750 000 cells/ml
-1

, 

and for goats and sheep it is 1 000 000 cells/ml
-

1
. In the European Union (EU), the legal limit 

for cows is 400 000 cells/ml
-1

 and there is no 

legal limit for goats and sheep (Paape et al., 

2007). Paape et al.(2007) also reported that 
SCCs are lowest at the first parity for goats, 

averaging approximately 200000 cells/ml
-1

 at 15 

days of lactation and reaching maximum counts 
of approximately 500 000 cells/ml

-1
 at 285 days 

of lactation. By the fifth parity, the counts 

averaged approximately 250 000 cells/ml
-1

 at 15 

days and increased to a maximum of 1 150 000 
cells/ml

-1
 at 285 days of lactation.  

Significant increases in SCC are associated with 

decreases in milk quality and milk production 
losses (Juozaitiene et al., 2006; Tekeli, 2010). 

Previous studies have reported that increasing 

SCC decreases the milk yield in dairy goats 

(Pizzillo et al., 1996) and dairy ewes (Gonzalo 
et al., 2002; Nudda et al., 2003). In another 

study, Jia-zhong et al. (2010) reported that daily 

milk yields were 26.7, 26.3, 25.7 and 24.4 kg for 
cows with SCCs of ≤200, 201-500, 501-999 and 
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≥1000 cells/ml, respectively. Cinar et al.(2015) 

observed that SCC had a significant effect on 
milk yield, milk protein, milk lactose and total 

solids in dairy cows. The aim of this study was 

to evaluate the effects of somatic cell counts on 
the milk composition and yield of dairy goats in 

early lactation 

MATERIALS AND METHODS 

This research was conducted in a goat farm 

located in Karacabey. Goats (3 years old; first 

stage of lactation, 30-38 days) were divided into 
two groups according to SCC numbers; a high 

somatic cell count group (≥500 cell/ml) (T) SCC 

and a low somatic cell count group (≤500 

cell/ml) (E), with each group consisting of 10 
goats(Table 1). During the trial, all goats 

received ad libitum pasture feeding as well as 

corn silage (1.5 kg d
-1

), alfalfa hay (1000 g), 
barley hay (0.40 kg), a concentrated feed 

mixture (0.20 kg) (CFM, 180 g CP kg DM
-1

) 

and 2600 ME (Kcal kg DM
-1

)(Table 1). The 
animals were milked once a day with a milking 

machine present at both the T and E groups. 

Each goat’s level of milk production was 

measured daily, and raw milk samples were 
collected monthly. Each sample was aseptically 

taken directly from the udder of the individual 

goats after the foremilk was discarded. The 
samples were stored at 4 °C and analyzed within 

2 hours. Dry matter, organic matter, crude 

protein, crude fat and ash content of the diets 

were analyzed according to AOAC. Neutral 
detergent fiber (NDF) and acid detergent fiber 

(ADF) values were determined using the 

methods outlined by Robertson and Vansoest. 
The metabolizable energy content was also 

estimated (NRC, 1975).The somatic cell counts 

(SCC) were determined with a Somacount 150 
(Bentley Instruments, Chaska, USA). The non-

fat solids (SNF), fat, protein and lactose 

contents of the milk were analyzed using a 

Milcosan FT 120 device. The means of each 
measured parameter of the milk yield and milk 

composition were analyzed using an analysis of 

variance with the SPSS version15.0 Statistical 
Package (2006). The means were compared 

using a t-test model described by Cochran and 

Cox (1957):  

Yijkl- μ+Ti+Pj+Eijk, where:  

Yijk - observation  

μ - Population mean  

Ti - somatic cell count (high and low)  

Pj - animals (j = 1, 2, 3…19 or 20)  

Eijk - residual error 

RESULTS AND DISCUSSION 

The chemical composition of the different diets, 

alfalfa hay, corn silage and barley hay are 

presented in Table 1. The mean daily milk 
production was higher (P< 0.01) in goats with 

low SCC (E) compared to goats with high SCC 

(T) (2.02–1.34 kg day-
1
).The mean milk 

production values for group T and group E were 

significantly different (P<0.05; Table 2). The 

results obtained in the study are similar to other 
observations (Pizzillo et al., 1996; Gonzalo et 

al., 2002; Nudda et al., 2003; Juozaitiene et al., 

2006; Jia-zhong et al., 2010; Tekeli, 2010; Martí 

De Olives 2013; Cinar, 2015). The reduced milk 
production in group T was most likely due to the 

damaged alveolar cells of the mammary gland 

and associated with a limited secretory function 
(Pizzillo et al., 1996). A similar trend was also 

recorded for 4 % fat-corrected milk (4 % FCM). 

Yields of 4.0 % FCM were increased (P<0.05) 
by 25.77 % in milk samples taken with low 

SCC(2.25 vs. 1.67 kg d-
1
) for group E and group 

T(Table 2). Milk parameters taken from the two 

groups are shown in Table 2. During the trial, 
the Solids- not- fat (SNF) was 8.41 and 9.23 

kg/day
-1

in the T and E groups (P<0.05, Table 

2).This reduction in milk SNF was determined 
to be 8.88 % for group T. This result agrees with 

a study by Jaeggi et al.(2003), who reported that 

the total dry matter in sheep's milk was 

inversely proportional to the number of somatic 
cells. Similarly, the lactose contents of the milk 

was lower in group T than in group E (4.15vs 

4.65 % (P<0.01); Table 3). These results are 
consistent with previous reports (Berning and 

Shook, 1994; Pirisi et al., 1996, 2000, Cinar, 

2015; Villalobos et al., 2015), which state that a 
higher SCC in milk causes a decrease in the 

lactose content of the milk. Hanuö and Gabriel 

(1991) reported a statistically significant (P≤ 

0.01) lowering of lactose content with SCC 
levels from 300 x 103/ml milk to 1000.0 x 

103/ml. A similar study by Raynal-Ljutovac et 

al. (2007) was reported relating to goat's milk. 
The negative effects of high SCC on milk 

lactose content has been related to a decreased 

synthesizing capacity of the mammary gland 
due to the damaged epithelial tissue (Kitchen 

1981; Martí de Olives et al., 2013).The high or 

low somatic cell counts had no significant 

effects on the percentages of fat and protein in 
the milk (Table 2). However, there are 

conflicting statements regarding the effects of 

SCC on protein and fat components in the 
literature (Villalobos et al., 2015; Pirisiet al., 
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1996, 2000). It has also been reported that fat 

and protein content is not affected by low and 
high SCCs. However, Pisoni et al. (2004) 

determined that goat milk with high SCC had 

lower milk fat than goat milk with low SCC. On 
the other hand, Jaeggi et al. (2003) observed 

that an increase in the number of somatic cells 

in sheep’s milk reduced the milk protein. Martí 

De Olives et al. (2003) and Cınar et al. (2015) 

report that this variation was related to changes 
in the types of feed available, climatic 

conditions, lactation stage, parity, and farm 

conditions. The correlation of somatic cell counts 
with milk yield and composition is presented in 

Table 3. 

Table1. Chemical composition of diets and roughages DM (g/kg-1)   

Nutrient composition 

Corn Silage Alfalfa hay   Barley hay   Diet 

DM   316.6  942.5  668.6  880.0  

OM   263.0  857.6  599.7  790.0  

CP   69.4  128.0  35.3  180.0  

EE   25.9  10.3  7.6  44.0  

CELL   226.3  328.0  365.2  112.0  

CA   53.6  84.9  68.9  90.0  

Nitrogen free ext -  391.3  191.6  454.0  

Starch   275.1  19.5  10.8  -  

NDF   484.4  511.4  759.7  -  

ADF   363.3  450.8  612.9  -  

ADL   45.2  124.2  75.0  -  

ME (Kcal kg DM-1)3 731.34  1837.87  1183.42  2600  

DM, dry matter; OM, organic matter; CP, crude protein; EE, ether extract; Cell, cellulose; CA, crude ash; 

NDF, neutral detergent fiber; ADF, acid detergent fiber; 3 obtained by calculation 

Table2. Effects of high or low somatic cell countson milk composition and milk yield in Goats (mean+SE) 

Parameter Group T (High SCC) Group E (Low SCC) P value 

SCC (x log10 mL -1) 4878±10.87 205.5±45.52 * 

Body weight  51.60±0.83 51.50±0.68 NS 

Milk yield (kg d-1)  1.34±0.06 2.02±0.11 *  

4 % FCM (kg d-1)  1.67±0.10 2.25±0.16 *  

Fat (%)  5.63±0.32 4.97±0.38 NS 

SNF (%)  8.41±0.09 9.23±0.07 * 

Protein (%)  3.39±0.21 3.91±0.17 NS  

Lactose 4.15±0.26 4.65±0.09 ** 

1Total DM intake values for buffaloes were not added to pasture consumption. 4 % FCM=4 % fat-corrected 

milk; SNF: Solids-not-fat; SCC: Somatic Cell Count; NS: Not significant; *P value<0.05 

Table3. Correlation of somatic cell count with milk 

yield and composition 

Para

meter 

Milk 

yield 

SN

F 

Milk 

lactos

e 

Milk 

prote

in 

Milk 

fat 

SCC −0,673
** 

-

0.8

50*

* 

-

0,607

** 

-

0.078 

0.077 

**P value<0.01 

SCC was statistically significant for being 

negatively correlated with milk yield, SNF and 

lactose (P<0.01). However, the negative 

correlation between SCC and fat and protein 
percentages of milk was not significant (P>0.05) 

(Table 3). The negative correlation between 

milk yield and SCC has been described in many 

reports (Koldeweij et al., 1999; Rupp and 

Boichard, 2000; Rajcevic et al., 2003; Juozaitiene 
et al., 2006; Jia-zhong et al., 2010; Cınar et al., 

2015) and are similar to the present study. The 

negative correlation values between SCC and 

lactose content was -0.607 (Table 3). In similar 
studies, the correlation value was reported as -

0.250 by Hanuö and Gabriel (1991),-0.423 by 

Rajcevic et al.(2003) and -206 by Cınar et 
al.(2015).The results of this study agree with the 

above reports and indicate that higher SCCs are 

connected to a lower content of milk lactose. 

RESULTS 

The results of this study show that somatic cell 

values below 500 ml in goat milk caused an 
increased milk yield, SNF and lactose without 

affecting other milk components (fat and protein). 
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The poor quality of milk production is an ongoing 

issue in some areas of Turkey; therefore, using 
goat milk with low-somatic cell counts is 

important for the quality of the final products. It 

is possible to overcome these problems by 
keeping track of somatic cell counts and by 

being careful of hygiene rules in the shelter and 

during milking. 
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