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DOI: 10.26900/jsp.2018.10 problem. SCC also cause loss in the productivity of raw milk and increase the

production costs of raw milk at the same time. Increased number of somatic cells
also affect content of lactose, protein and dry matter in the milk to a great extent.
This study aims to identify the relationship among SCC identified in raw cow milk
and dry matter, non-fat dry matter, fat, protein and lactose contents.

1. INTRODUCTION

Raw milk according to Turkish Food Codex Communiqué on Raw Milk and Heat
Processed Drinking Milk is defined as the mammary gland secretion obtained by milking of
one or more than one cow(s), Goat(s), sheep, buffalo(s); except the colostrum not having been
heated above 40°C treated by any other process having equivalent effect (Anonymous, 2000).
In addition to growth and development; it has many other important properties in its life cycle
such as vitamins and minerals in protein and peptide constituents such as physiologically
important immunoglobulins, enzymes, enzyme inhibitors, growth hormones and other
hormones, growth factors and antimicrobial agents, as well as fatty acids (Besler and Unal,
2006). In a healthy udder, the milk in the cistern is sterile. However, after reaching the canal, it
is contaminated by microorganisms. These bacteria are also the bacteria that have previously
reached the mammary gland or the streak canal. This is described by Kielwein (1985) as
"contamination of raw milk during secretion.” (Kielwein, 1985). Thus, the investigator reports
that during secretion the first milk should be discarded without being used (Kurweil and Busse,
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1973; Tolle,1980; Alisarli et al.,2003). Nowadays, somatic cell count (SCC) is used as an
important criterion in the determination of raw milk quality and udder health. The somatic cell
Is a name given to any cell of a living organism other than the reproductive cells. Somatic cells
in milk consist of epithelial cells, large squamous cells, epithelial cell debris and non-nucleated
cells, red blood cells (erythrocytes), plasma cells, colostrum corpuscles, and leukocytes.
Somatic cells can be used as a criterion for diagnosing udder health and subclinical mastitis
(Dohoo and Meek, 1982; Rice and Bodman, 1997; Manlongate et al., 1998). In the case of a
bacterial infection in the udder or any trauma, the SCC in the milk begins to increase (Kaya et
al., 2011).

Legally, in many countries, the SCC in the milk is used as an indicator to determine
milk quality standards and determines the level of milk payments made to the producer.
According to Turkish Food Codex Communiqué on Raw Milk and Heat Processed Drinking
Milk (No: 2000/6) published the Ministry of Agriculture and Rural Affairs, the limitation to
SCC found in milk has been determined as <500.000 per milliliter (Anonymous, 2000). The
European Union (EU), New Zealand, Australia and a few other countries have adopted a
standard for maximum allowable cell counts in their Grade A type milk of 400,000 cell/ml. In
Canada it is at 500,000 while it is 750,000 in the USA (Anonymous, 1998).

SCC in a healthy cow milk should be less than 200,000 cell/ml (Anonymous, 2006).
However, SCC can be below 100,000 cell/ml in herds with good management or after the first
lactation. SCC of more than 250,000 to 300,000 per ml is usually indicative of abnormal milk
and a potential exposure of the udder to an infection (mastitis) leading to a decrease in milk
yield and quality (Rice and Bodman, 1997; Atasever et al., 2010; Anonymous, 1998).

2. MATERIAL AND METHODS

In the research, 275 raw milk samples from the group | region, 275 samples from group
Il region and 275 samples from group Il region, totaling 825 samples (sampling techniques of
raw milk from cooling tanks were applied) were collected from milk collection centers from
January to December 2015. Samples were taken to the laboratory in 100 ml sterile cups
preserving cold chain (+4°C) and protein, fat ratio, lactose, dry matter, freezing point and
somatic cell counts were examined on the same day. Flow cytometry (Bactocount IBCm,
Bentley Instrument, USA) was used for somatic cell counts, protein, fat ratio, lactose, dry
matter, freezing point (Anonim, 2013). Monthly average values obtained from weekly counts
were used as data.

In the statistical study, statistical analyzes were performed after lactose, protein, total
dry matter, freezing point, somatic cell counts of the milk samples were determined. The SPSS
19 package program was used to calculate the coefficient of correlations.

3. RESULTS AND DISCUSSION

The results obtained from the I. group are shown in Table 1. According to statistical
analysis results (pearson correlation), a strong and statistically significant relationship of the fat
ratio with protein (r=0,545; P<0,001) and total dry matter rations (r=0.913; P<0.001)
determined. These results indicate that cow milks with high-fat milk content also have high
protein and dry matter values. According to Table 1, there is a weak but statistically significant
relationship between fat content and freezing point of raw cow milk (r=0.192; P<0.01).

While weak but statistically significant positive correlations were determined between lactose
proportion and dry matter (r=0.227; P<0001) and lactose proportion and freezing point
(r=0,389; P<0.001), weak but statistically significant negative correlation (r=-0.359; P<0.001)
was found between lactose proportion and SCC. This analysis suggests that animals with high
lactose levels have low somatic cell counts. According to Table 1, there is a strong and

Journal of Scientific Perspectives, Volume:2, Issue:2, April 2018, 23-30

24



ESER et al. / Determination of the Relationship Among Raw Cow Milk Composition And Somaizc Cell
Count Obtain From Milk Collection Centres

statistically significant positive correlation between protein content and total dry matter. As a
result of this analysis, it was determined that animals with high protein value also had high dry
matter value. There is a weak but statistically significant positive relationship protein proportion
with freezing point and SCC.

Table 1. Coefficient of correlations among proportions of fat, lactose, protein, total dry matter
(TDM), freezing point (FP) and somatic cell count (SCC) in group 1.

Fat Lactose Protein TDM FP SCC
Fat - -0,068 NS 0,545*** 0,913*** | 0,192** | 0,094 NS
Lactose - 0,064 NS 0,227*** | 0,389*** | -0,359***
Protein - 0,758*** | 0,194** 0,154*
TDM - 0,301*** | 0,029 NS
FP - -0,123 NS

NS: P>0.05; *P<0.05; **P<0.01; ***P<0.001

The results obtained from group Il region are provided in Table 2. According to Table
2, there is a positive and statistically significant correlation of fat proportion with total dry
matter ratio (r=0.914; P<0.001), freezing point (r=0.222; P<0.001) and SCC (r=0.144; P<0.05).
These results indicate that milk of cows with high values in terms of milk fat ratio have higher
protein ratios, total dry matter ratios, freezing point and SCC. A strong positive correlation
between protein ratio and total dry matter ratio (r=0.702; P<0.001) was determined.

While lactose ratio had a positive correlation with lactose ratio and total dry matter ratio
(r=0.286; P<0.001) and freezing point (r=0.608; P<0.001), a negative correlation between
lactose ratio and SCC (r=-0.274; P<0.001) was determined. This result indicates that as the
lactose ratio in the milk increases, the SCC decreases.

It was observed that as the total dry matter ratio increased the freezing point also
increased (r=0.364; P<0.001). There is a weak but statistically significant negative correlation
between the freezing point and SCC (r=-0.128; P<0.05).

Table 2. Coefficient of correlations among proportions of fat, lactose, protein, total dry matter
(TDM), freezing point (FP) and somatic cell count (SCC) in group 2.

Fat Lactose Protein TDM FP SCC
Fat - 0,018 NS 0,511*** 0,914*** | (,222** 0,144*
Lactose - -0,043 NS 0,286*** | 0,608*** | -0,274***
Protein - 0,702*** | 0049NS | 0,102 NS
TDM - 0,364*** | 0,069 NS
FP - -0,128 *

NS: P>0.05; *P<0.05; **P<0.01; ***P<0.001

The results obtained from 11 group region are provided in Table 3. According to Table
3; fat proportion had positive correlation with protein ratio (r=0.381; P<0.001), total dry matter
ratio (r=0.856; P<0.001) and freezing point (r=0.152; P<0.05), and a negative but statistically
significant correlation between fat and lactose ratio (r=-0.184; P<0.01). These results indicate
that milk of cows with high values of milk fat ratio have higher protein ratios, total dry matter
ratios and freezing point; while the lactose ratio is lower.

A positive correlation between protein ratio with total dry matter ratio (r=0.690;
P<0.001) and freezing point (r=0.182; P<0.01) was determined.
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While there was a positive correlation between lactose ratio with total dry matter ratio
(r=0.163; P<0.01) and freezing point (r=0.438; P<0.001), there was a negative correlation
between lactose ratio and somatic cell count (r=-0.127; P<0.05). This result indicates that as
the lactose ratio in the milk increases, the total dry matter ratio and freezing point increase,
while the number of somatic cells decreases.

It was observed that as the total dry matter ratio increased, the freezing point also
increased (r=0.334; P<0.001).

Tablo 3. Coefficient of correlations among proportions of fat, lactose, protein, total dry
matter (TDM), freezing point (FP) and somatic cell count (SCC) in group 3.

Fat Lactose Protein TDM FP SCC
Fat - -0,184** 0,381*** 0,856*** 0,152* 0,112 NS
Lactose - -0,085 NS 0,163** | 0,438*** | -0,127*
Protein - 0,690*** | 0,182** | 0,079 NS
TDM - 0,334*** | 0,076 NS
FP - -0,014 ™S

NS: P>0.05; *P<0.05; **P<0.01; ***P<0.001,0

In a study conducted to determine the relationship between SCC and milk composition, it
was shown that as milk SCC increases, fat, protein, lactose and total dry matter content decreases.
(Felix et al., 2005).

Ayasan et al., (2011), reported that while low or high SCC in milk effect milk fat, milk
lactose, nonfat dry matter and density statistically (P <0.05) the effects on milk protein, milk
casein, dry matter, acidity, free fatty acid, citric acid and freezing point are insignificant.

Sahin and Kasik¢1 (2014), investigated the two groups in their study and reported that in
the group with high SCC, the relation between the number of somatic cells with protein (r=0.145),
nonfat dry matter (r=-0.109) and lactose (r=-0.490) were significant (P<0.05), and the correlation
of SCC with dry matter, nonfat dry matter, fat, protein and lactose contents were insignificant
(P>0.05). They have specified that the relationship between fat content with protein and dry matter
content were significant, while the relation between fat content and other milk components is
insignificant (P>0.05). They have determined while the relation between milk protein ratio and
somatic cell number in group | was negative and insignificant (P <0.05), it was positive and
significant in the group I1. In the same study, the correlation of nonfat dry matter content and SCC
was not positive insignificant (P> 0.05) in group |, whereas the relation in question was negative
and significant (P<0.05) in group Il In a study conducted by Reis et al., (2013) similar results were
found.

Lactose, which affects the freezing point of milk, causes an increase in milk density
(Demirci et al., 2010). Sahin and Kasike1 (2011) have determined milk lactose levels were 4.1%
in the group with high SCC and 4.7% in the group with low SCC (P<0.05).
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The relation between milk fat ratio and somatic cell counts in group Il were negative and
significant. In another study on Holstein cows, it was determined that the correlation between
somatic cell count and fat content was 0.21 (P<0.05) (Konjaci¢ et al., 2010).

Elevated levels of SCC in milk from cows with mastitis cause changes in milk enzymes,
which causes the breakdown of proteins and fats. Plasmin, one of these enzymes, increases the
breakdown of casein due to elevated SCC in milk. It, therefore, reduces the amount of casein in
milk composition (Aytekin and Boztepe, 2014; Rajéevié et al., 2003). In the study we have
conducted, it was determined that the increase in the number of somatic cells in milk caused the
lactose content to decrease. A similar result was obtained in studies conducted by Sahin and
Kasike1 (2014). Yet in other similar studies, it has been reported that lactose content decreases with
the increase of SCC and that this relation is significant (Reis et al., 2013; Cer6n-Muiioz et al.,
2002; Paura et al., 2002; Sawa and Piwezynski, 2002).

3. CONCLUSION

The quantity of milk is as important as the quality of milk. The most important criterion
affecting the quality of milk is the SCC and the milk components. As SCC increases in the raw
milk, milk components are also negatively affected. An emphasis on animal health and welfare
in farms, good herd management and udder and equipment hygiene on a producer basis will
prevent the increase of SCC, and as a result milk component will be affected positively, hence
the amount of milk and healthy milk will increase. Therefore, as per the Turkish Food Codex
Communiqué on Raw Milk and Heat Processed Drinking Milk (No: 2000/6) published the
Ministry of Agriculture and Rural Affairs, the limitation on SCC found in milk has been
determined as <500.000 per milliliter (Anonymous, 2000).

Today, pollution of water resources as a result of anthropogenic activities presents a
great danger. With industrialization and urbanization, many wetlands are polluted, and this
pollution directly or indirectly threatens the health of people and other living organisms. As a
result of the studies and the different test methods used, it is clear that water and sediment are
contaminated with many genotoxic compounds and that these compounds cause mutagenic
effects on different organisms.
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