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This study approaches the influence of the season on the total germs count (TGC) and 
chemical composition of the milk in Brown cows from Mureşul farm, Arad County. 
Results showed a very close variation for the major components of the milk. Milk fat and 
lactose were slightly higher in cold than in warm season, while milk protein had 
relatively constant values. Total milk acidity, as freshness indicator, had values within 
normal limits (15-19T), with significant differences (p<0.05) between the two seasons. 
The hygienic quality of the milk, assessed through TGC, improved during the studied 
period, differences between the season being significant (p<0.05). 
Key words: milk, total germs count, major chemical components, acidity. 

 
Introduction 

 
Once Romania was integrated into the European Union earnest is required 

from the milk producers regarding the raw milk quality. Milk quality is established 
according to the major chemical composition, TGC and SCC that should comply 
with the quality norms imposed on the market from the European Union countries. 

Obtaining a superior quality milk production is a condition imposed by the 
norms in force and ensures a higher price for milk (1; 3). 

According to the MAAP Order No. 1106/2003 the quality requirements for 
the raw milk designed for the human consumption are as follows: 

- below 1,000,000 cfu/ml starting on January 1, 2007; 
- below 500,000 cfu/ml starting January 1, 2009; 
- below 100,000 cfu/ml starting January 1, 2010. 

Taking into consideration that milk price will be different according to the 
microorganisms count; the aim of the dairy cows’ farmers is to produce milk with 
the lowest bacterial content and with a higher biological value. In order to obtain 
the aimed results the farmer should know the factors that influence microorganism 
count of the milk, as well as the way these factors could be manipulated for 
obtaining the best quality milk (2; 4). 

The aim of this study was to find out in what extent the total germs count 
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and chemical composition of the milk are influenced by the season. 
 

Materials and Methods 
 

The study was carried out on Brown Swiss cows from Mureşul farm, Arad 
County. Physicochemical and microbiology determinations were carried out on 
bulk tank milk from the farm during one year, from March 2005 to February 2006. 
Samples were collected from both milking (morning and evening) in 500 ml sterile 
recipients, and laboratory analyses were performed within maximum 4 hours from 
milking, while the milk was kept at refrigerating temperature (+ 4C). 

Major chemical components (fat, protein, lactose, solids non-fat) were 
determined using MilkoScan S54B, and acidity and total germs count were 
determined by classical methods. 

In order to study the influence of the season, average values were calculated 
for two periods, as follows: 

- March – September period, named warm season; 
- October – February period, named cold season. 

 
Results and Discussions 

 
Averages and dispersion indices for the studied parameters are presented in 

Tables 1 and 2. 
Total germs count (TGC) varied during the whole studied period (Table 1). 

Regarding the colony forming units (cfu) the values obtained during the first 6 
months of control were higher (657,000 to 794,000 ufc/ml milk), and during the 
last months of control the average values for this indicator were almost half, being 
close to 400,000 cfu/ml milk. 

Analyzing the influence of the season on TGC from milk it was observed 
that the differences between the two studied seasons were very high (p<0.05), that 
is 709,792 cfu/ml milk during the warm season and 422,800 cfu/ml milk during 
cold season (Table 2). 

Higher hygienic quality of the milk indicates o better milking hygiene, an 
appropriate washing and disinfection of the milking equipment and of the 
recipients for collecting and storing the milk. 

Another important factor that contributes to the improved hygienic quality 
of milk was cooling the milk right after the milking. During warm season the high 
temperature creates favorable conditions for microorganisms growth in milk, fact 
that impose cooling down the milk right after milking under temperatures of 10C. 

Average values for TGC in all situations was below the maximum limit 
admitted by the norms in force (<1,000,000 cfu/ml milk). These values showed that 
respecting the milking hygiene and storing conditions of the milk, as well as 
cooling down the milk right after milking considerably improve the hygienic 
quality of the raw milk. 
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Table 1 
Total germs count, major chemical components and acidity variation 

during the period March 2005 – February 2006 
 

Item 
TGC 

(cfu/ml) 
Fat 
(%) 

Protein 
(%) 

Lactose 
(%) 

Solids 
non-fat 

(%) 

Acidity 
(T) 

XSx XSx XSx XSx XSx XSx 
March 
2005 
(n=20) 

73860012142.61 3.850.09 3.350.05 4.510.04 8.550.04 18.380.09 

April 
2005 
(n=20) 

72140018917.74 3.420.06 3.230.01 4.070.14 9.010.12 17.940.10 

May 2005 
(n=20) 67950017995.80 3.920.12 3.200.02 4.410.07 8.940.11 18.660.05 

June 2005 
(n=20) 78870013284.17 3.780.11 3.250.08 4.170.06 8.800.15 17.560.03 

July 2005 
(n=20) 65675046335.25 3.810.09 3.710.03 4.840.02 9.140.21 18.400.01 

August 
2005 
(n=20) 

79475016272.34 4.030.06 3.250.01 4.430.02 9.010.11 18.460.01 

September 
2005 
(n=20) 

58885053268 4.120.06 3.230.02 4.540.01 9.090.18 17.560.20 

October 
2005 
(n=20) 

40850062649.39 4.190.08 3.260.04 4.590.04 9.120.17 17.380.15 

November 
2005 
(n=20) 

39825042038.68 4.110.06 3.330.05 4.340.01 9.190.15 16.820.10 

December 
2005 
(n=20) 

40525032741.52 4.200.13 3.400.02 4.680.07 9.270.20 18.540.01 

January 
2006 
(n=20) 

32175025337.03 4.180.07 3.400.04 4.510.02 9.160.13 17.100.12 

February 
2006 
(n=20) 

33875024067.01 4.080.09 3.340.04 4.700.07 9.210.15 17.350.17 
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Table 2 
Total germs count, major chemical composition and acidity variation according to 

the season 
 

Item 
TGC 

(cfu/ml) 
Fat 
(%) 

Protein 
(%) 

Lactose 
(%) 

Solids 
non-fat 

(%) 

Acidity 
(T) 

XSx XSx XSx XSx XSx XSx 
Warm 
season 7097926748.83 3.850.02 3.320.02 4.420.02 8.930.02 18.140.04 

Cold 
season 3745003466.34 4.150.01 3.350.01 4.560.01 9.190.01 17.440.06 

 
Experimental results regarding the major chemical components of the milk 

are presented in tables 1 and 2. 
Data show that fat and lactose percentages varied within narrower limits, 

while protein percentage had a relatively constant values during the studied period. 
Comparing the averages for the two seasons small differences were observed for 
protein and lactose percentages, but differences were higher for milk fat 
percentage. 

During the cold season the milk fat percentage was above 4%, and during 
the warm season the average value for this indicator was 3.85%. Differences 
between the two seasons for milk fat percentage were normal because the feeding 
of cows was different in each season. During the warm season cows had a diet rich 
in green feed while during the cold season the feed given to cows was richer in 
cellulose. 

Total acidity of the milk, as a freshness indicator, had values between 
18.23T during the warm season and 17.44T during the cold season. The 
difference between seasons was statistically significant (p<0.05). Milk with acidity 
outside the limits is not desirable due to a difficult processing. 

Higher values of acidity of the milk were determined by the time frame from 
sampling until determination, but also by the higher temperature of the milk during 
the summer months. 
 

Conclusions 
 

Total germs count in milk reduced during the last months of control, 
differences were significant between the warm and cold seasons (p<0.05). 

In all situations total germs count were below the maximum limits in force 
(<1,000,000 cfu/ml milk). 

Major milk components varied within narrow limits during the entire 
experimental period. There was a small increase of the milk fat and lactose 
percentages during the cold season (p>0.05). 

During the warm season the total acidity of the milk was 18.23T, and 
during the cold season 17.44 T (p>0.05). 
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Prezentul studiu abordează influenţa sezonului calendaristic asupra numărului total de 
germeni (NTG) şi a compoziţiei chimice din lapte la vacile din rasă Brună de la ferma 
Mureşul din judeţul Arad. Rezultatele cercetărilor arată o variaţie în limite foarte strânse 
pentru componentele chimice majore din lapte. Grăsimea şi lactoza din lapte înregistrează 
o uşoară creştere în sezonul rece faţă de sezonul cald, iar proteina prezintă valori relativ 
constante. Aciditatea totală a laptelui, ca indicator de prospeţime, are valori care se 
încadrează în limitele normale (15-19T), existând diferenţe semnificative între cele două 
sezoane (p<0,05). Calitatea igienică a laptelui, apreciată prin NTG, s-a îmbunătăţit pe 
parcursul perioadei studiate diferenţele fiind semnificative între cele două sezoane 
(p<0,05). 
Cuvine cheie: lapte, număr total de germeni, componente chimice majore, aciditate. 


