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Effect of Different Protein Raw Materials on Water Precipitation
of Room Temperature Processed Cheese Products
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Abstract; Room temperature processed cheese products, referring to the sterilized cheese, can be stored
at room temperature after being treated by ultra-high temperature treated (UHT). It is a hot spot in
China’s dairy industry. However, processed cheese is prone to instability after UHT treatment, resulting
in gel structure reconstruction, water precipitation and other texture problems during storage, which affect
the product quality. It was intended to clarify the effect of protein raw materials on the water precipitation
of room temperature processed cheese products and its mechanism. Three different protein raw materials;
membrane filtration casein micelle, concentrated milk protein and rennet casein were screened, and their
protein content and composition as well as their physical and chemical properties such as particle size,
potential , hydration and calcium ion distribution were analyzed. Secondly, the effects of protein raw

materials on the water precipitation and texture properties of room temperature processed cheese products
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were analyzed. The mechanism of the effect of protein raw materials on the water precipitation of room
temperature processed cheese products was analyzed from the aspects of water distribution and
microstructure. The results showed that there were significant differences in protein composition among
the three protein materials. The whey protein content of concentrated milk protein was 7. 81 percentage
points higher than that of membrane filtration casein micelles, while rennet casein did not contain whey
protein. In terms of hydration, concentrated milk protein and membrane filtered casein micelles were
similar and significantly higher than rennet casein. Protein raw materials significantly affected the water
When stored for 90 d,

precipitation rate of room temperature processed cheese products prepared from rennet casein was the

precipitation of room temperature processed cheese products. the water
highest, while that of room temperature processed cheese products prepared from concentrated milk
protein was the lowest, and its surface water precipitation rate and centrifugal water precipitation rate
were 0. 42% and 1. 10% , respectively. The results of water distribution and microstructure showed that
the protein raw material affected the water precipitation of room temperature processed cheese products by
affecting the existing state and three-dimensional network spatial structure of water in processed cheese.
The effect and mechanism of different protein raw materials on the water precipitation of room temperature
processed cheese products was analyzed, which provided a theoretical basis for improving the water
precipitation of room temperature processed cheese products.

Key words: concentrated milk protein; rennet casein; membrane filtration casein micelles; water
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Fig. 1  SDS gel electrophoresis of three protein materials
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Fig.2 Distribution of calcium ions in three protein

raw materials
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Fig.3 Room temperature processed cheese products
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Tab.3 Total protein, whey protein and casein content of

three kinds of room temperature processed cheese products
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Fig.4 SDS gel electrophoresis of three kinds of room

temperature processed cheese products
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Tab.4 Surface water precipitation rate, centrifugal water

precipitation rate and total water precipitation rate of three

kinds of room temperature processed cheese products

%
WA
REBAR  BOHKE AR
F W ’ L7 7
i 3 ik s i
i 0.52£0.04 (1.39£0.05)" (1.91£0.09)"
e o

We s WA 0.42+£0.05 (1.10+0.15)" (1.52+0.11)"
BEFLEGES AR 0.49 +0.15  (1.45£0.15)* (1.94 £0.08)°
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Tab.5 Hardness, elasticity and chewiness of three kinds

of room temperature processed cheeses products

A

" RERE/N  BRMESS R0/ mm  ELE 80/ m)
- s il

3 U s 2

ook (7.64£0.25)" (0.98 +0.05)" (2.01 £0.05)"

Wi PBEH (9.79+£1.05) (0.98 £0.13)" (3.01 £0.71)"
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Fig.5 Water distribution of three kinds of room

temperature processed cheeses products
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Tab.6 Proportion of each moisture in three kinds of

room temperature processed cheese products %

L

im%m stk Remsk  Amk
GRS

UL o i ]

e ke (3.43 +£0.42)" (96.42 £0.40)* 0.15+0.02

WA PE N (2.75+0.02)° (96.99 £0.09)* 0.26 +0.10
WILMEEN  (6.67+0.03)" (93.33+0.03)"
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Fig.6  Microstructure of three kinds of room temperature processed cheese products
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