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Gelation Behavior of Ultra High Temperature
Pasteurized Milk during Storage
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Dept. of Food and Nutrition, Chonnam National University, Rwangju 500-757, Korea

Abstract

In1 order to examine physicochemical gelation behavior of ultra mgh temperature{UHT) pasteurized
milk duning storage at 4'C and 25°C, pH, electrophoresis, aleohol test, sialic acid contents and free
amino groups contents were iweekly determined. The pH of UHT pasteurized milk decreased with
Increasing storage time, Gelation of the UHT milk occured faster at 23°C than at 4C with larger
decreasing rate of pIl. The alcohal test showed positive results at lower pH than 6.5, which could
mdicate the casein mnstability and beginning of gelation. The electrophoretic patterns showed a
decrease in the concentrations of all casemns. Degradation of & -casein was faster in all cases, while
@ ~casemn and S -casein were also extensively degraded later. The sialic acid contents of the samples
increased gradually dunng storage, and the increasing rate was higher before gel formation. The free
amino groups of the samples increased gradually during storage. The increasing rate of free amino
groups was Taster at 25°C than at 4T, The samples stored af 25°C gelled earlier than those stored
at 25°C, with corresponding increase of free ammo groups. The residual proteclytic enzymes, which
survived dunng the UHT heat treatments and were reactivated during storage, could be responstble
for UHT pasteurized milk gelation during storage. It 1s assumed that proteolytic degradation of caseins
followed by aggregation would be attnbutable to complicated reaction mechanism.
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Fig. 1. Changes of pII in UHT pasteurized
milk during srorage at 4C (a) and 25C (b). A:
130, Zsec pasteurized milk, B: 130°C, Zsec pasteu-
rized milk, C; 135C, 2sec pasteurized milk
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Table 1. Results fo alcohol test of UHT pasteurized milk during storage at 4C and 25C

Storage Storage time{week)
Sample N
condition 1 3 7 9 11 13 15 17
A 4C -V - — - - + + +
B - - - - - + + +
C - - - - + + +
A 25C - +7 + + -
B - + + +
C - - + +
A: 130°C, Zsec, B: 130C, Zsec, C: 130T, Zsec
R negative
P 4 positive

% . not determined
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Fig. 2. SDS-PAGE pattern of UHT pasteurized
milk during storage at 4C. A 130°C, Z2sec, B;
130 C 2sec, C: 135°C, Zsec.

15% acrylamide gel, loading volume ; 10 1
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Fig. 3. SDS-PAGE pattern of UHT pasteurized
milk during storage at 25°C. A: 130°C, 2sec, B:
130 °C Z2sec, Ci 1357C, 2sec.

15% acrylamide gel, loading volume © 10 1
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secondary phase) 22 o] S4EE Ao g
M7ZrE T

Sialic acid &zt

Sialic acd= 9+ & @A (53], « -casein)
off EAFEE {2 sialic acide] 4L k-
casein®] 3 YT E Folshi= A2 0|49
& A Sialic acd LS A e A
Fig. 48} 3} £2712) 2378 F7% A8 A,
B, C#] sialic acid €32 42 7.0 me/L, 69
mg/L, 78mg/LE Zalazar 57 0) B % 86
mg/LET oha W2 & Byt 4T A4
B W AR A% CE AAV|ZEe] Ry
mEkA M AE) SrbE . Ao FAHUS
2] A8 A B, C9 salic acd &2 zhzh
155mg/L, 16.1mg/L. 155mg/L2 Z7)Hc}
234), 23w, 200 F7ishach 25°Cd AR
£ ol N A B C 2T sighe acid Fake] =



—
2

(a)

15

Sialic acid content(myg/L)

Storage time{week)

- {(b)

= 29

4

A

z 15

z

CERUE:

=

% st

=

=

@ ! _
1 3 5 7 9

Storage time{week}

Fig. 4. Changes of sialic acid contents in UHT
pasteurized milk during sterage at 4°C (a) and
25°C(b). A: 130C, Zsec, B: 130°C, Zsec, C: 13
5C, Zsec,
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Fig. 5. Changes of free amino groups in UHT
pasteurized milk during strorage at 4C (a) and
25T (h). A: 130T, 2sec, B; 1307, 2sec, C5 13
5°C, Zsec.
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