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The aim of the paper was to characterize the raw milk collected in the Western part 
of Romania by a milk processing company, both chemically and hygienically. 
Researches were carried out on 3988 milk samples collected from a several 
collecting points and dairy farms from Timiş, Arad and Caraş-Severin counties. 
Monthly, two samples were collected at least from each farm or collecting point. 
Chemical composition and somatic cell count (SCC) were determined on each 
sample. In Timiş and Arad counties the milk was significantly lower in total solids 
than in Caraş-Severin County (12.6% vs. 13.2%), but somatic cell count was higher, 
exceeding the higher limits admitted by the norms. Season had a significant 
influence on both chemical composition and SCC. While the total solids content of 
the milk was lower during the summer and autumn the SCC was higher in the same 
seasons. Chemical composition gets better from year to year, except for the milk fat 
percentage that was similar throughout the study period. It was concluded that there 
a major influences of county, season and year of collection on the chemical 
composition and SCC, with direct influences of the breed structure and type of the 
farm that produces the milk. 
Key words: raw cow milk, chemical composition, somatic cell count. 
 

Introduction 
 
Understanding the factors that have an influence on the production and 

quality of the raw milk is a condition for high milk productions having a high 
biological and hygienic value. 

Consumer is more and more informed about the hygienic qualities of the 
food, including milk and milk products, he is consuming. The hygienic qualities of 
the raw milk depend in a large extent on the two main factors that is health of the 
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dairy cow and milking conditions. Somatic cell count (SCC) is widely used as an 
indicator for health status of the udder. Milk chemical composition of the bulk tank 
milk is influenced by a great number of factors. Besides the factors that affect the 
individual milk composition, the chemical composition of the raw milk is 
influenced in large extent by the feeding of cows, the area of collection and season. 

The aim of this paper was to characterize the milk collected in the Western 
part of Romania (Timiş, Arad and Caraş-Severin) by a milk processing company, 
both chemically and hygienically. 

 
Materials and Methods 

 
Researches were carried out on 3988 milk samples collected from a several 

collecting points and dairy farms from three counties located in Western Romania 
(Timiş, Arad and Caraş-Severin). Samples were collected during 4 years: 2002, 
2003, 2004, and 2005, starting on March 2002. From each collecting point or dairy 
farms there were drawn at least two samples a month. 

Samples were taken from the bulk tank, right after milking, in 250 ml sterile 
bottles, and were brought into the lab within 3 hours from drawing. During the 
transportation the milk samples were kept in a refrigerating bag. 

As soon as the samples reached the lab chemical composition and somatic 
cell number were performed. 

Chemical composition was performed using the instrument MilkoScan® 
S54B, which works in infrared spectrometry. The following components were 
determined: fat percentage, total protein percentage, lactose percentage, and solids 
non-fat percentage. By adding milk fat to the solids non-fat, the total solids 
percentage in the milk was found. 

From the same sample the somatic cell count was determined using the 
instrument MT-02®. This instrument is using viscosity to determine the number of 
somatic cells, after adding to 10 ml milk 5 ml coagulation reagent. The somatic cell 
count was performed only on the milk samples collected in year 2005. 

The data obtained was processed using ANOVA/MANOVA. County, year 
and month of collection of the milk sample was used as main effects. For each 
level of each factor the averages and dispersion indices were computed. Effects of 
the above-mentioned factors were determined. 

 
Results and Discussions 

 
Chemical and hygienic characterization of the milk according to the County 

is presented in Tables 1 to 4. 
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The milk collected in Timiş County had on average 3.71% fat, 3.39% total 
protein, 4.59% lactose, 8.95% solids non-fat, and 12.66% total solids (Table 1). If we 
subtract the protein and lactose percentages from solids non-fat we could estimate the 
minerals content of the milk. In the case of raw milk collected from Timiş County the 
minerals content was 0.97%. From the industry point of view, the raw milk collected 
from Timiş County complies with the standards used in these days. 

In Arad County the milk collected by the milk processing plant had the 
following chemical composition: 3.66% fat, 3.35% protein, 4.58% lactose, 8.90% 
solids non-fat, and 12.56% total solids (Table 2). Mineral content of the milk from 
Arad County was 0.97%. 

Table 1 
Averages and dispersion indices for raw milk chemical composition 

collected in Timiş County (n=2439) 
 

Item X±SEM SD Min Max 
Fat percentage (%) 3.709±0.0104 0.5142 2.52 8.11 
Protein percentage (%) 3.390±0.0045 0.2238 2.36 4.44 
Lactose percentage (%) 4.588±0.0045 0.2210 2.53 5.63 
Solids non-fat (%) 8.949±0.0072 0.3548 6.12 10.75 
Total solids (%) 12.659±0.0135 0.6649 8.45 16.76 

 
Even though the chemical parameters of the milk collected in Arad County 

were lower than those of milk from Timiş County, it complies with the limits 
imposed by the industry. 

Table 2 
Averages and dispersion indices for raw milk chemical composition 

collected in Arad County (n=1473) 
 

Item X±SEM SD Min Max 
Fat percentage (%) 3.659±0.0127 0.4872 1.09 8.82 
Protein percentage (%) 3.350±0.0055 0.2112 2.31 4.04 
Lactose percentage (%) 4.581±0.0065 0.2490 2.85 5.39 
Solids non-fat (%) 8.900±0.0099 0.3809 6.13 10.04 
Total solids (%) 12.559±0.172 0.6603 8.52 17.36 

 
The chemical content of the milk collected from Caraş-Severin County was 

as follows: 3.90% fat, 3.49% protein, 4.86% lactose, 9.31% solids non-fat, 13.21% 
total solids, and 0.97% minerals (Table 3). 
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Table 3 
Averages and dispersion indices for raw milk chemical composition 

collected in Caraş-Severin County (n=76) 
 

Item X±SEM SD Min Max 
Fat percentage (%) 3.904±0.0423 0.3685 3.38 4.93 
Protein percentage (%) 3.485±0.0290 0.2529 3.08 3.97 
Lactose percentage (%) 4.855±0.0104 0.0910 4.39 5.02 
Solids non-fat (%) 9.308±0.0306 0.2666 8.79 9.86 
Total solids (%) 13.212±0.0644 0.5619 12.28 14.40 

 
Somatic cell count of milk was, on average, the lowest in Caraş-Severin 

(327,631.6 cells/ml), followed by the milk collected in Arad County (466,877.6 
cells/ml) and the milk from Timiş County (478,937.1 cells/ml) (Table 4). 

 
Table 4 

Averages and dispersion indices for somatic cell count in milk (SCC/ml) 
according to the county 

 
County n X±SEM SD Min Max 
Timiş 1049 478,937.1±11,752.34 380,637.89 50.000 2.000.000 
Arad 670 466,877.6±12,645.11 327,310.62 50.000 2.000.000 
Caraş-
Severin 

76 327,631.6±20,913.45 182,319.27 70,000 1,100,000 

 
Table 5 presents the differences and their statistical significance between 

counties for composition and somatic cell count of milk. 
One could see that the milk collected from Caraş-Severin was significantly 

higher in fat (5-7%, p<0.001), protein (3-4%, p<0.05), lactose (6%, p<0.001), 
solids non-fat (4-5%, p<0.001), and total solids (4-5%, p<0.001) than milk 
collected from both Timiş and Arad counties (Table 5). This could be a result of 
the genetic structure of cattle populations in the three counties. In Caraş-Severin 
County, the major breed is the Simmental-type Romanian Spotted breed while in 
Timiş and Arad counties Romanian Black and White and Holstein-Friesian are the 
prevailing breeds. 
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Table 5 
Differences between counties for chemical composition 

and somatic cell count of the raw milk 
 

Trait County Caraş-Severin Arad 

Fat % 
Timiş 0.195*** -0.050ns 
Arad 0.245*** - 

Protein % 
Timiş 0.095* -0.041ns 
Arad 0.136** - 

Lactose % 
Timiş 0.267*** -0.007ns 
Arad 0.274*** - 

Solids non-fat % 
Timiş 0.359*** -0.049ns 
Arad 0.408*** - 

Total solids % 
Timiş 0.553*** -0.100ns 
Arad 0.653*** - 

SCC 
Timiş -151,305.5*** 12,059.5ns 
Arad -139,246.0*** - 

ns – p>0.05; * – p<0.05; ** – p<0.01; *** – p<0.001 
 
The relief forms in the three counties are also, different. In Caraş-Severin 

County mountains are prevalent while in the other two counties plains are the most 
commonly seen. This has a major influence on the type of forages used in feeding 
cattle with strong influences on the chemical composition of the raw milk. 

The reason that somatic cell count is 42-46% lower (p<0.001) in Caraş-
Severin compared to the other two counties could be that the processing plant has 
collected milk in this county mainly from larger producers. 

There was a significant (p<0.01) interaction between the county and season 
of collection the raw milk (Figures 1 and 2). 

Generally, in all counties, the total solids content of the milk was the highest 
during the winter and the lowest in summer, with intermediate values in spring and 
autumn (Figure 1). 

A larger difference was observed between the counties regarding the somatic 
cell count (Figure 2). SCC showed a typical evolution in Timiş and Arad counties, 
with higher values in summer and autumn (about 1.5 times, p<0.001) and the 
lowest value during the winter. Except for the winter, the SCC in milk was way 
above the maximum limit admitted for the raw milk (400,000 cells/ml). In Caraş-
Severin, the highest value (a little bit over the maximum limit) was observed in 
autumn and the lowest in spring. 
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Figure 1. Total solids evolution by season and 
county 

Figure 2. SCC evolution by season and county 
 

 
Table 6 presents the yearly evolution of the milk chemical composition, 

irrespective of county. The chemical composition of the milk for processing 
improved year by year, except for fat content, which remained fairly constant. 

Monthly evolution of the total solids in raw milk is presented in Figure 3. In 
all years there was a slight decrease of the total solids content of milk during the 
hot month of the year (June, July, and August), with the highest values in winter. 

Table 6 
 

Yearly evolution of the chemical composition of the raw milk 
 

Year Fat % Protein % Lactose % 
Solids non-

fat % 
Total solids 

% 
2005 3.67±0.04 3.41±0.01 4.70±0.01 9.09±0.11 12.55±0.49 
2004 3.68±0.03 3.33±0.01 4.54±0.01 8.85±0.02 12.54±0.08 
2003 3.70±0.04 3.31±0.02 4.50±0.02 8.79±0.03 12.50±0.12 
2002 3.63±0.04 3.28±0.01 4.34±0.01 8.60±0.03 12.15±0.06 
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Figure 3. Total solids content of milk by month 
 

Somatic cell count was higher in summer and autumn (over 500,000 cells/ml 
from June to October) and lower at the end of winter and beginning of spring (lower 
than 400,000 cells/ml from January till April) (Figure 4). This demonstrates a higher 
incidence of the mastitis during the hot season than in cold season. Also, shows that the 
practices to reduce this phenomenon are not used regularly in our farms. 
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Figure 4. Monthly evolution of the somatic cell count in milk 

 
Conclusions 

 
Chemical composition of the milk varies largely from county to county. The 

best composition was observed in Caraş-Severin County, where the milk was 4-5% 
higher in total solids. 

Milk composition varied by season of collection, thus the lowest 
concentration in total solids was observed in summer and the highest in winter, 
with intermediate values for spring and autumn. 



 528

The chemical composition of milk increased from year to year, except for the 
fat percentage that remained unchanged. 

Somatic cell count was about 150,000 cells/ml lower in Caraş-Severin than 
in Timiş and Arad counties. 

Somatic cell count was the highest in summer and autumn, exceeding 
500,000 cells/ml, and the lowest in winter and early spring. 
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Scopul acestei lucrări a fost de a caracteriza laptele materie primă colectat de o unitate 
procesatoare din zona de vest a României (judeţele Timiş, Arad şi Caraş-Severin) atât din 
punct de vedere al compoziţiei chimice cât şi igienic. Cercetările s-au efectuat pe un număr 
de 3988 probe de lapte provenite de la ferme sau puncte de colectare din cele trei judeţe. S-
au recoltat cel puţin două probe lunar din fiecare punct de colectare sau fermă. Din fiecare 
probă s-a determinat compoziţia chimică şi numărul de celule somatice. Laptele recoltata 
din judeţele Timiş şi Arad a avut o concentraţie semnificativ mai mică de substanţă uscată 
decât laptele colectat în judeţul Caraş-Severin (12,6% faţă de 13,2%), dar a înregistrat o 
concentraţie mai mare de celule somatice, cu mult peste valorile admise prin normative. 
Sezonul recoltării a avut o influenţă semnificativă atât asupra compoziţiei chimice cât şi a 
numărului de celule somatice din lapte. În timp ce concentraţia în substanţă uscată a fost 
mai mică în laptele colectat vara şi toamna, numărul de celule somatice a fost mai mare în 
aceste sezoane. Compoziţia chimică a laptelui colectat s-a îmbunătăţit de la un an la altul, 
cu excepţia procentul de grăsime care a rămas relativ pe perioada efectuării studiului. S-a 
concluzionat că judeţul, sezonul şi anul de recoltare au avut efecte semnificative asupra 
compoziţiei chimice şi a numărului de celule somatice, cu influenţe directe a structurii de 
rasă şi a tipului de fermă din care se obţine laptele materie primă destinat procesării. 
Cuvinte cheie: lapte de vacă materie primă, compoziţia chimică, număr de celule somatice. 


