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Abstract 

The objective of this study was to assess the effects that storage conditions have on some 

physicochemical properties of raw and pasteurized cow milk. Raw and pasteurized milk samples were 

stored at 4°C, 10°C and 20°C for 48 hours. Changes in pH, lactic acid percentage (LA) and electrical 

conductivity (EC) were observed depending on storage temperature and storage period. In raw milk, LA 

increased from 0.167±0.0146% to 0.312±0.014% after one day and to 0.413±0.046% after two days of 

preservation at 20°C, indicating high bacterial activity. The average acidity of pasteurized milk samples 

increased during two days storing at 20°C from 0.142±0.00119% to 0.162±0.00342%. pH was lowered by 

an average of 1.098 units in raw milk and by 0.068 units in pasteurized milk stored for 48 hours. There is 

a high positive correlation between LA and EC both in raw (r = 0.9269) and pasteurized milk (r = 

0.8639). 
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1. Introduction 

Milk is the most nutritionally complete food that 

can be found in nature, containing vitamins, 
minerals, proteins, carbohydrates, and lipids [1]. 

Although milk has a high nutritional value, it is 

also an excellent medium for rapid microbial 

growth under unhygienic production and storage 

conditions at ambient temperatures [2-4]. 

Fresh raw milk is easily acidified and therefore 

techniques of raw milk preservation are required. 

Refrigeration is currently recognized as the 

preferred milk preservation method [5]. At low 
temperature chemical processes and 

microbiological growth will slow down, delaying 

the reduction in the quality of stored milk. 

Heat and other treatments are used in order to remove 

pathogenic microorganism and to increase the shelf 

life. Pasteurization process is largely applied to 
decrease the microbiological risk and to increase the 

preserving ability. 

Pasteurization is a two-step process that consists of 

rapid heating of the milk followed by immediate 

cooling. The total bacterial count, coliform bacterial 

count and other pathogens are reduced by 

pasteurization [6]. 

The milk composition has a significant impact on the 

initial acidity of milk, as the acidity increases with 
the concentration of proteins and other indigenous 

buffering constituents. The two common ways to 

measure acidity are pH and titratable acidity (TA) 
[7].  



 

 

 

 

Adrian Căpriţă et. al. / Journal of Agroalimentary Processes and Technologies 2014, 20(2) 

 

 

 

 

 

 

 

 

199 

pH measures the concentration of disassociated 

hydrogen ions in the solution, and titratable acidity 

measures the concentration of both disassociated 

and un-disassociated hydrogen ions. TA measures 

all the acid in solution, both molecules that have 

given up their protons and those that have not.  

Lactic acid is produced by bacteria that normally 

develop in raw milk. Determination of acid in milk 

is an important factor in appreciating milk quality. 
Fresh milk does not contain any appreciable 

amount of lactic acid and therefore an increase in 

acidity is a rough measure of its freshness and 
bacterial activity. Acidity affects taste when 

acidity reaches about 0.3%, and the sour taste of 

milk becomes sensible. At 0.4% acidity, milk is 
clearly sour, and at 0.6% it precipitates at normal 

temperature. At acidity over 0.9%, it moulds. 

Milk has conductive properties because of the 

existence of charged compounds such as mineral 

salts. Due to decrease of pH and increase of 

acidity, minerals of milk are converted from 

colloidal form to soluble form [8,9]. The average 

electrical conductivity (EC) of cows’ milk is 

between 5.04 and 5.82 mS cm
-1
 [10,11]. The value 

of EC in milk is increased by the development of 

various microorganisms and increase of acidity 

during the storage period [12,13]. 

The objective of this study was to assess the 

effects that storage conditions have on some 

physicochemical properties (pH, LA, EC) of raw 

and pasteurized cow milk. 

2. Materials and methods 

Ten fresh milk samples collected from healthy 

cows were analyzed for titratable acidity, pH and 

electrical conductivity. Reagents and chemicals of 

analytical grade and deionized double distilled 
water were used throughout this work. 

Titratable acidity expressed as % lactic acid  (LA) 

was determined by titration of a known amount of 

milk with 0.1N NaOH using phenolphthalein as 

indicator, as described by AOAC (2000) [14]. pH and 

EC were measured with a multi-parameter analyzer 

(Consort, model C861). Correlations between 

physicochemical parameters were investigated by 

regression analysis. 

3. Results and discussions 

Changes in physicochemical properties of raw and 

pasteurized milk during storage period at 4°C, 10°C 
and 20°C are given in Tables 1 and 2.  

Changes in pH, LA and EC were observed depending 

on storage temperature and storage period. 

In raw milk, LA increased from 0.167±0.0146% to 

0.312±0.014% after one day and to 0.413±0.046% 

after two days of preservation at 20°C, indicating 
high bacterial activity.  

The average acidity of pasteurized milk samples 

ranged during two days storing at 20°C between 

0.142±0.00119% and 0.162±0.00342%. 

pH was lowered by an average of 1.098 units in raw 
milk and by 0.068 units in pasteurized milk stored for 

48 hours at 20°C.  

As a result of reduction in pH, calcium and 
phosphorus bonds were released from the structure of 

colloidal milk protein and this makes EC increase. 

The average EC in raw milk increased from 

5.331±0.528 mS/cm to 6.117±0.270 mS/cm after two 

days of preservation at 20°C. 

Decreased in pH at 4°C were slower than at 10°C and 

20°C (Figures 1 and  2). 

Increase of temperature in milk together with the 

storage period causes increases in phosphate ion 

content and pH decreased rapidly. Acidification of 
milk caused changes in salt equilibrium [9]. 

There is a high positive correlation between LA and 

EC both in raw (r = 0.9269) (Figure 3) and 

pasteurized milk (r = 0.8639) (Figure 4). 
 

Table 1. Effect of storage temperature on some physicochemical properties of raw milk 

 4°C 10°C 

Time (h)  pH %LA EC  mS/cm  pH %LA EC  mS/cm 

0 6.578±0.092 0.167±0.0146 5.331±0.528 6.578±0.092 0.167±0.0102 5.331±0.528 

24 6.540±0.111 0.174±0.0149 5.462±0.570 6.261±0.082 0.221±0.0202 5.765±0.418 

48 6.480±0.114 0.188±0.015 5.584±0.403 5.732±0.114 0.298±0.0366 5.940±0.315 
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 20°C 

Time (h)  pH %LA EC  mS/cm 

0 6.578±0.092 0.167±0.0102 5.331±0.528 

24 5.940±0.674 0.312±0.014 5.792±0.245 

48 5.480±0.091 0.413±0.046 6.1174±0.270 

 

Table 2. Effect of storage temperature on some physicochemical properties of pasteurized milk 

 4°C 10°C 

Time (h)  pH %LA EC  mS/cm  pH %LA EC  mS/cm 

0 6.88± 

0.0192 

0.142± 

0.00119 

5.22± 

0.0397 

6.88± 

0.0192 

0.142± 

0.00119 

5.22± 

0.0397 

24 6.872± 

0.157 

0.148± 

0.00249 

5.260± 

0.0197 

6.852± 

0.0141 

0.150± 

0.0024 

5.30± 

0.0237 

48 6.868± 

0.0156 

0.152± 

0.00194 

5.284± 

0.0258 

6.834± 

0.0100 

0.155± 

0.00196 

5.364± 

0.0290 

 

 20°C 

Time (h)  pH %LA EC  mS/cm 

0 6.88± 

0.0192 

0.142± 

0.00119 

5.22± 

0.0397 

24 6.848± 

0.0163 

0.152± 

0.00166 

5.420± 

0.00951 

48 6.812± 

0.0104 

0.162± 

0.00342 

5.880± 

0.1006 
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Figure 1. pH value changes during storage at different 

temperatures in raw milk 
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Figure 2. pH value changes during storage at different 

temperatures in pasteurized milk 
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Figure 3. Correlation between LA and EC in raw milk 
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Figure 4. Correlation between LA and EC in 

pasteurized milk 

4. Conclusions 

The control of samples stability makes possible to 

evaluate deadline milk consumption. From the 

experimental results it could be concluded that 

pasteurized milk is less affected by storage and can 

be kept for comparatively long periods than raw 
cow milk.  

pH was lowered by an average 0.068 units in 

pasteurized milk stored for 48 hours at 20°C. 

Increase in temperature in milk together with the 

storage period causes an increase in EC and 

decrease in pH.  

There is a high positive correlation between LA 

and EC both in raw (r = 0.9269) and pasteurized 

milk (r = 0.8639). 
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