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Summary  
 

The effect of breed, feed, lactation stage, age, housing system on the freezing point 
of individual cow milk was estimated. 146 samples from whole raw milk, individually, each 
cow, Romanian Red Spotted (BR) and Romanian black and red spotted (BNR), during 
grazing period grazing and housing period were collected. The chemical composition and 
freezing point of milk were made. An inverse variation of protein content and freezing point 
value of 0.002%, the cows until the age of six years found a reducing the percentage of milk 
protein by approximately 0.1% increase the amount of milk freezing point with 0.002. 
Freezing point of milk and it ranged from - 0.5250°C - 0.5457°C during the grazing season 
and - 0.5267°C to - 0.5385°C during the calves. There were no significant or very low 
differences between the values of the freezing point of milk from the two existing breeds 
farm (BR and BNR). In the first four lactations effect of age on the chemical composition of 
milk is extremely low (reduced by 0.5 - 1% fat, 0.3% protein), but it emphasizes the following 
lactations. 
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Freezing point of milk is one of the parameters used for detecting 

adulteration of milk by adding water. In general, the freezing point is constant and 
is influenced by some factors such as variations in the growth medium, system 
growth, race, etc. Processors used the freezing point as quality criterion for raw 
milk payment that will be received and processed in dairy products. 

Sometimes it is hard to make a correct interpretation of values resulting from 
the determination of this parameter. 

Knowing as much as possible the factors influencing the freezing point value 
of milk and especially of changes affecting freezing point will allow processors to 
make an interpretation of the results and especially a correct assessment of the 
integrity of raw material. Moreover, the protocol between processing units and units 
of cow milk production is down a minimum value of cow milk freezing point of -
0.515°C, and this limitation often creates conflicts between the two parties involved. 

For the most countries which are concern to improve the quality of raw milk, 
the freezing point value of milk is one of the criteria by which materials are granted 
bonus. Thus the U.S.A, for example, cow's milk freezing point value greater than -
0.53°C (closer to 0), has a lower purchase price (4) 
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Based on these practical considerations in this paper we proposed to try to 
identify which are the most important factors determining individual variation in the 
freezing point of cow's milk. 

 
Materials and methods 

 
Researches were conducted on a farm with a herd of 19 cows from race 

Romanian Red Spotted (BR) and Romanian black and red spotted (BNR) from the 
Hitiaş area. The farm is located 500 meters from the village and consists of: loose 
housing and shelter with individual berths to rest for a herd of 35 milking cows, 
waiting room, room type tandem milking 4 cows. Milking is perform at can and is 
transported into milk cooling tank in an annexed room. Farm is furnished in a 
maternity shelter for heifers and a barn with paddock youth. 

Feeding during the summer was to pasture management and during 
milking were administered concentrated. Amount of concentrates administered to 
each cow were 8 kg, administered in two portions, morning and evening, consisting 
of: wheat (15%), maize (70%), sunflower groats (15%) and premix (vitamins and 
minerals). 

Winter feeding of stock was made. Ration of feed given to livestock and the 
day was about. of 42 kg, consisting of: corn silage - 25 kg, alfalfa hay - 8 kg, 
concentrates - 10 kg (4 kg maize bran 4 kg, 2 kg groats), premix 200g, 50g fodder 
yeast. Water was provided ad libitum from its source (drilling), located in front of 
feeding space. 

During 29.06.2008 - 29.01.2009, 146 samples were collected from whole 
raw milk, individually, each cow, during grazing and housing period. 

Sampling and transport of probes to the laboratory was performed in sterile 
disposable containers, under refrigeration, previously identified by labeling. 
Processing of samples was performed in the laboratory of Food Microbiology and 
Platform for Multidisciplinary Research, Organic Agriculture, Sustainable and Food 
Safety Laboratory and the Department of Hygiene food of animal origin. 

For quick determination of milk composition (protein, fat, lactose, fat solids 
and total solids) was used the instrument Lactoscope (Delta). Milk sample was 
analyzed by spectrometry in the infrared and the results are compared with preset 
curves, thus establishing the chemical composition of milk analyzed 

Determination of freezing point of milk was made with Cryostar device. 
Analyzed milk temperature increases until it reaches the freezing point, with 
specific solutions, and freezing point value is displayed on the device.  

All the results were processed by calculating the average error and 
average medium. 
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Results and discussions 
 

Freezing point of milk changes dependent of chemical composition. 
Results regarding major components of milk and the mean freezing point of milk 
from the cows in the study show that the average values obtained in terms of milk 
components are within acceptable norms for cow's milk. Thus, the average fat 
content of milk mixture was 3.4%, protein and lactose content was 3.8 and, 
respectively, 4.4 and total solids had an average value 11.73%. Freezing point 
value was, on average, - 0.532°C collecting milk. Looking for the individual values 
obtained on the protein content of milk is found relatively high variation, both 
individual and vary from one crop to another. The average milk protein ranged from 
2.4%, with a freezing point value of -0.5280 at 4.4% and a freezing point value of -
0.5354, but individual variations were ranging between 2.12% and 4.73%. There 
was an increase in the freezing point of milk with low protein content. 

Thus, the cows until the age of six years found an inverse variation of 
protein content and freezing point value of 0.002%, reducing the percentage of milk 
protein by approximately 0.1% increase the amount of milk freezing point with 
0.002. In the case of dairy cows older than six years this increase in the freezing 
point was about 0.01% with each percentage of protein reduction to 0.1%. 
Althrough this increase in the freezing point was not always constantly, however it 
exists and should be considered in the assessment of raw milk quality in terms of 
parameter freezing point.  

Some researchers (4) in theirs studies found an increase of 0.0024% 
freezing point decrease by 0.1% when the percentage of milk protein. 

Analyzing the fat content of raw milk was found, as expected, that it is the 
parameter with the greatest individual variation. Thus, the percentage of fat in the 
samples analyzed ranged from 1.7% to 5.0%, but on average was 3.4%. Could not 
be established any correlation with the amount of milk freezing point. Normally, the 
lactose content of cow's milk is relatively constant and in the range of 4.6 to 4.7%, 
the values for milk from healthy cows. In experiments conducted in this research, 
more than 30% of samples had a lactose content between 4.5 and 4.7%, 26% of 
the samples in lactose content was between 4.3 and 4.5% and 20% of the samples 
had a lactose content of between 4.7 and 5%. The average individual in milk, 
lactose content in milk was 4.4%. 

In milk samples collected and analyzed individually lactose percentage 
varied from 3.47 to 5.1%. Lactose is one of the components of milk which is 
synthesized in mammary gland and therefore will undergo changes when synthesis 
is impaired function (in case of mastitis). Since milk has not been analyzed in terms 
of content in somatic cells we can made only suppositions about breast health. 
Thus, the lactose content of milk fell below 4% may indicate an inflammation of the 
mammary gland, in this case and the amount of milk freezing point is below the 
value of - 0.52°C. There were no direct correlation between the lactose content of 
milk and milk freezing point value analysis. Four milk samples found only a lower 
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freezing point below the minimum requirement (-0.515°C) (6). Lactose content in 
these samples ranged from 4.3% to 4.7%. 

The investigations conducted by (5) suggested that lactose may cause a 
variation of the freezing point of milk up to 55%, mineral salts, especially chlorides, 
can affect the amount of freezing point by 25% and other constituents: calcium 
ions, magnesium lactations citrates, phosphates and influence throughout the 
freezing point value of 25%. And for total dry milk were found significant variations. 
Thus, the average total solids of milk were 11.73%, but individual variation in the 
samples analyzed was much higher. Thus, they found changes in total solids 
content of between 9.83 and 14.74%. Even if between this parameter and the 
amount of freezing point of milk has not been established correlation.  

Freezing point value of milk is directly related to components found in the 
aqueous phase of milk. Of course, as expected, individual differences found in the 
samples analyzed were standardized with mixing milk cooling tank, bringing these 
values to be within the limits established by legislation in force (7). 

Influence of nutrition on milk freezing point. Further was pursued, if diet 
has direct influence on the chemical composition of milk and indirectly on the value 
of freezing point. The mean freezing point was - 0.5317°C in the period when cows 
were grazing, compared to - 0.5319°C value obtained for calves from cows milk. 
Mean protein content ranged between 2.4 and 3.9%, with an average of 3.4% in 
the pasture and ranged from 3.01 to 4.4%, with an average of 3.31%. Freezing 
point of milk and it ranged from - 0.5250°C - 0.5457°C during the grazing season 
and - 0.5267°C to - 0.5385°C during the calves. As seen in the winter (indoors) 
protein content was consistently higher, and therefore, the freezing point was lower 
(departs from zero). 

Average milk fat content ranged from quite broad limits, both in the grazing 
period and the period for calves, being between 2.8 and 4.7%. Following a 
comparative analysis of individual values of milk fat content and freezing point 
value has not been established correlation between these two parameters, and no 
significant differences were found between the amount of fat content and freezing 
point in the grazing period over time for calves. Regarding lactose content of milk, it 
was 4.2 to 4.7%, with an average of 4.4% during the grazing season and 3.7 to 
4.8%, with an average 4.5% in the calves. During the grazing values were recorded 
freezing point, on average, below the -0.53°C, correlated with a lower lactose 
content, averaging 0.1%. Lactose with minerals is components which normally 
influenced the freezing point of milk by 75% by some authors, only when significant 
changes in term of milk content in these parts. In research conducted, we failed to 
establish any link between type of diet, the lactose content and freezing point 
value. 

Researches found that during the grazing season, increase the amount of 
freezing point (approaching zero), and supplementing the ration with sodium 
chloride or the lack of water can reduce the amount of freezing point of - 0.528 to - 
0.563 C (5). 
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Of the 19 cows from which milk was collected, five were of Romanian 
Spotted breed and 14 cows from the Romanian Black Spotted breed. There were 
no significant differences between the values of the freezing point of milk from the 
two existing breeds farm. Freezing point value was between -0.5044 and -
0.5557°C°C with an average of -0.532°C, while the protein varied from 2.12% to 
4.73% with a average of 3.8% and 2.41% from lactose to 5.85% with an average of 
4.4%. Breed effect on milk freezing point can be explained by differences in the 
protein content or other constituents of milk that were not taken into study, such as, 
for example, mineral salts. However, the freezing point value dependent variations 
have a lesser breed, especially in herds consisting of several races (the differences 
are blurred). 
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Fig. 1. Changes in freezing point of milk age-dependent 

 
For Estonian breeds Holstein and Estonian Red and white, (4) established 

a freezing point values between -0.550 and -0.497, with an average of -0.5257, 
slightly different from those found by the new Romanian Spotted breeds mottled 
with black and Romanian. Analyzing the data obtained it was found that age cows 
may be a mitigating factor, although not significantly, the amount of freezing point 
(Fig. 1). 

Freezing point value decreases from age 3 to 5 years (- 0.5313°C), so at 
age 6 has a value of - 0.5352°C, then increase and reach, at the age of 10 years, 
the average value of - 0.5286°C. 
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Fig. 2. Changes in freezing point for months of lactation-dependent 

 
 Influence that age has on the chemical composition of milk cows and 

indirectly on the freezing point of view is difficult because successive lactations are 
considered to be neglecting the influence of environmental changes and especially 
the food (fig 2). In the first four lactations effect of age on the chemical composition 
of milk is extremely low (reduced by 0.5 - 1% fat, 0.3% protein), but it emphasizes 
the following lactations. Has been a slight decrease of casein content, offset by 
increased soluble protein content, this decrease is given by the effect of age, but 
also an increased incidence of mammary gland infections. It is known that milk 
protein and lactose content evolves in inverse proportion to the amount of milk 
produced. Protein and fat content is increased in early lactation, then diminishes 
rapidly for months minimum 2nd and 3rd lactation, then experiencing a period of 
stagnation (dependent on individual and seasonal) and decreases towards the end 
lactation. 

Freezing point value found by (5) was higher in lactation fourth, fifth in goat 
than in late lactation. In contrast in theirs own research (5) found an increase in the 
freezing point in goat milk at the end of lactation, with 0.001 -0.002°C. The analysis 
of data on lactation stage influence on freezing point value it was found to decrease 
until the third month of lactation showed a minimum in the fourth month (-
0.5276°C), then decrease slightly until late lactation. Stage of lactation is one of the 
factors of variation of milk composition on which the farmer has no means of action. 
Is extremely important to know their influence, because with their help, may explain 
some variations in chemical composition, especially in milk mixture. 
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Fig.3.  Distribution of milk samples dependent freezing point values in the two 

races 
 
Literature data on the state of lactation as a factor influencing the amount 

of freezing point are contradictory. Thus, ( 5), after investigations found a variation 
of freezing point in four races in Estonia during lactation so, the freezing point 
increase from the first month of lactation to the third month and then decreases 
with the progression of lactation to two months maximum six eight. Other 
researchers founded that the stage of lactation would have no influence on milk 
freezing point value (1, 2, 3). Regarding the distribution of individual milk samples 
originated from two breeds studied, depending on the amount of freezing point, 
were found as follows (Fig. 3) for milk samples from cows in a Romanian red 
Spotted breed 15% of samples were below the freezing point value of -0.51°C, 
3.59% from -0.51°C and -0.52°C, 37% were located between -0.52°C and -0.53°C, 
41% between -0.53°C and -0.54°C and 17.98% of samples showed values higher 
freezing point of -0.54°C. Romanian Spotted cattle with black race distribution was 
as follows: 3.22% of samples were below the freezing point value of -0.51°C, 
3.22% from -0.51°C and -0.52°C 38.7% were located between -0.52°C and -
0.53°C, 48.38% between -0.53°C and -0.54°C and 6.45% of the samples were 
recorded values of -0.54°C above freezing point. 

 
Conclusions 

 
Of the factors studied, only one actually real affects the freezing point value 

of individual cow milk. 
 The amount of milk proteins inversely affects the value of freezing point. 
 The lactose and fat content of milk are not directly correlated with the 

value of freezing point of milk. 
Feeding in housing period decreases the freezing point value based on 

increasing milk protein content. 
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Race and age affect in a less manner the freezing point value of cow milk. 
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