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Selection of Quality Indicator to Predict the Shelf-life of Milk (UHT, LTLT)
during Distribution
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ABSTRACT

The changes in pH, titratable acidity, chromaticity, total count, coliform group and organoleptic properties of the whole
market milks (UHT, LTLT) that sold currently on the domestic market were stored after their production at 0, 10, 20, 30
and 40°C to predict their quality during distribution, and examined prior to the analysis on the correlation of their quality
properties and organoleptic preference level and discovery of optimal quality indicator. The investigation of correlation
between pH, acidity and preference level of milks depending on respective storage temperature showed significant correlation
(p<0.01) for the milk stored at 10, 20, 30 and 40C, and the higher temperature was directly proportional to the higher
correlation coefficient. The correlation between total count and preference level for LTLT milk stored at 0, 10, 20, 30 and
40C showed high correlation coefficient at every high temperature condition respectively as R=0.81, R=0.91, R=0.96,
R=0.90 & R=0.99, and the correlation coefficients were also significant level for the UHT milk irrespective of their storage
temperature except 0C. Accordingly, the changes in total colonies turned out to be suitable to be the quality indicator for
the quality prediction of the milk on the distribution.
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Fig. 1. Changes of pH in whole market milk during storage at 0,
10, 20, 30 and 40C. Vertical lines represent standard error of the
mean (n=9). A, LTLT milk; B, UHT milk.
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Fig. 2. Changes of lactic acid (%) in whole market milk during
storage at 0, 10, 20, 30 and 40C. Vertical lines represent standard
error of the mean (n=9). A, LTLT milk; B, UHT milk.
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Fig. 3. Changes of Hunter color value in whole market milk
sterilized by LTLT method during storage at 0, 10, 20, 30 and
40°C. Vertical lines represent standard error of the mean (n=9).
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Fig. 4. Changes of Hunter color value in whole market milk
sterilized by UHT during storage at 0, 10, 20, 30 and 40C.
Vertical lines represent standard error of the mean (n=9).
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Fig. 5. Changes of total bacterial counts in whole market milk
during storage at 0, 10, 20, 30 and 40°C. Vertical lines represent
standard error of the mean (n=9). A, LTLT milk; B, UHT milk.
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Table 1. Pearson correlation coefficients between organoleptic preference and quality characteristics of milk

Quality Storage temperature LTLT UHT
characteristics (0) Regression equation R Regression equation R
0 Y = 0.0223x + 6.6212 -0.37 Y = 0.026x + 6.6453 0.28
10 Y = 0.1444x + 5.8091 0.88%* Y = 0.020x + 6.7050 0.62*
pH 20 Y = 0.2046x + 5.4279 0.91* Y = 0.0544x + 6.4796 0.69**
30 Y = 0.3180x + 4.6044 0.92* Y = 0.0859x + 6.2153 0.98**
40 Y = 0.4158x + 3.5253 0.99* Y = 0.0567x + 6.435 0.97*
0 Y =-0.0082x + 0.1870 —-0.55 Y = 0.0031x + 0.1051 0.40
10 Y =-0.0244x + 0.2892 —0.81** Y = 0.0031x + 0.1063 0.34
Acidity(%) 20 Y =-0.0425x + 0.4150 —-0.87* Y =-0.022x + 0.2747 —-0.87*
30 Y =-0.0759x + 0.6482 —-0.89* Y =-0.0273x + 0.3298 —0.89%*
40 Y = 0.1159x + 1.0517 —-0.99* Y =-0.0113x + 0.205 —0.96**
0 Y =-0.5055x + 5.7124 —0.81%* Y=0
] 10 Y =-1.7088x + 15.041 —0.91%* Y =—-1.6552x + 11.380 —0.70*
(letgalcl;aét/zf; 20 Y =-0.9822x + 10.240 —~0.96%* Y =—17507x + 14278 —0.78*
30 Y =-0.7836x + 8.8277 —0.90* Y =-1.3773x + 13.727 —0.74*
40 Y =-1.1623x + 11.299 —0.99* Y =—-1.1623x + 11.299 —0.79*
0 Y = 0.2573x + 79.961 0.25 Y = 0.1705x + 82.570 0.13
10 Y = 0.2814x + 79.714 0.41 Y = 0.1062x + 82.485 0.08
L 20 Y = 0.3647x + 79.165 0.75 Y = 0.7241x + 78.171 0.85%*
30 Y = 1.7026x + 70.103 0.78 Y = 0.7136x + 78.00 0.89%*
Color 40 Y = 0.7155x + 75.967 0.98* Y = 0.4475x + 80.665 0.91*
0 Y =-0.0091x + 4.3018 —-0.44 Y =-0.0237x + 4.6019 —-0.14
10 Y = 0.0029x + 4.1178 -0.39 Y =-0.0673x + 4.7871 —-0.46
b 20 Y =-0.1687x + 5.1562 —-0.75 Y =-0.0339x + 4.5358 -0.39
30 Y =-0.1077x + 4.7345 —-0.76 Y =-0.0747x + 4.8378 —-0.61
40 Y =-0.1990x + 5.6362 —0.99* Y =-0.1527x + 5.35 —0.93*

Y=value of quality characteristics, x=organoleptic preference, * p<0.05, ** p<0.01.
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