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Viscosity measurement
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Coagulation rate measurement
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Fig. 1. Effect of temperature upon the apparent vis-
cosity of milk at various pH values.

Viscosity was measured using a Brookfield viscometer
at 1.256 sec™! shear rate.
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Fig. 2. The relationship between temperature and
pH on coagulation rates of acidified milk protein.
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Fig. 3. Effect of preheating treatment(90 CT/5 min)
upon coagulation rate of milk protein.
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Fig. 4. Temperature dependence on the maximum
coagulation rate of the unheated and preheated milk.
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Fig. 5. Effect of salt{CaCl,) concentration on the
coagulation rate of milk protein at various pH values.
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Fig. 6. Effect of pH on the relative viscosity of milk
acidified at 40T,
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Fig. 7. Effect of temperature upon the relative vis-
cosity of milk acidified at pH of 4.8.
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Fig. 8. Effect of preheating treatment upon relative
viscosity of milk acidified at pH of 4.8.
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Fig. 9. Particle size distribution of unheated milk acidified at pH of 4.8.
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Fig. 10. Particle size distribution of preheated milk acidified at pH of 4.8.
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The rate and extent of acid indued coagulation of milk protein and physical
characteristics of resultant coagulum.

Hyuk-Jin Bae, Byung-Yong Kim and Myung-Hwan Kim*(Department of Food Processing,
Kyung-Hee University, Kyungki-do 449-701, Korea, *Department of Food Engineering, Dan
Kook University, Seoul 140-714, Korea)

Abstract . Viscosity changes of acidified milk at the various pH ranges(5.2~4.2) was meas-
ured as a function of temperature. The rate and extent of acid-induced coagulation of
milk protein were monitored by turbidity changes as a function of temperature, preheating
and salt. Relative viscosities of acidified milk were also measured. The coagulation of casein
occurred in a specific pH range and was accompanied by a sharp increase in viscosity
at pH of 50~5.2, depending on the heating temperatures. Onset pH of coagulation and
maximum coagulation rate were enhanced by increasing temperatures and preheating pro-
cess and reduced by addition of salt. Relative viscosity of acidified milk was reversed

at the same conditions, reflecting the size of casein coagulum formed was related to the
coagulation rate.



