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Functional Properties of Milk Protein in Fermented Milk Products
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Division of Applied Life Science, Gyeongsang National University

ABSTRACT

An understanding functional properties and molecular interactions of milk proteins was critical to improve qualities of fermented
dairy products including yogurts and cheeses. Extensive rearrangements of casein particles were important factors to enhance whey
separation in yogurt gel network. The use of high hydrostatic pressure treated whey protein as an ingredient of low fat processed
cheese food resulted in the production of low fat processed cheese food with acceptable firmness and enhanced meltabilities. Milk
protein-based nano particles produced by self-association of proteins could be better nutrient delivery vehicle than micro particle since
particle size reduction in nano particles could lead to increased residence time and surface area available in Gl tract.
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Table 1. Effect of pre-heating temperature and incubation temperature on maximum in loss tangent, permeability, and whey separation
of yogurt gels (adapted from Lee and Lucey, 2004 a and b)

Incubation temperature

Pre-heating temperature

40°C 46T 72°C 83C
Maximum in loss tangent 0.549 0.592 0.635 0.521
Permeability (10~ m? 1.04 1.68 213 1.52
% Whey 1.24 2.34 1.18 1.07




e
ml
Jo
2
ot
1o
i

)27

13 7lsd AT 53

]
Orp

J. of Korean Dairy Sci. & Technol. 25(2) : 29~32, 2007 31

>~

12 4= o} B3, intestinal clearance mechanisme] 43S
ZHAA1A Gl tract LH AF A7S Z7FA719, vlA capillary
E 53 AW §571 Solal X tiChen &, 2006; Desai 5,
1996; Kawashim, 2001). & A28 ¥£3) food-grade
biopolymerE ©]-8-3F W= YAt A7t Eis] zldEo] @

=, o5 Y4AE-L biopolymer systemsoll 4] self-association
o]t} phase separations A7 |= WHoZ FAHUG
(Gupta®} Gupta, 2005; Ritzoulis 5, 2005; Weiss 5, 2006). 7]
53 FA1E A4 Al Protein-based U= YAIES 78 =2
(o1& £, functional nutrient)=- primary amino groupe]yt
sulfhydryl groupS- 53] delivery system o 2 A8 4= 1o
o, 3 A F7} Lol YA} size distributionS A o] 75
st7] Wil 714 FAE Akl o]&o] 7hs3ttHChen
5, 2006; MacAdam 5, 1997; Weyermanna &, 2005).

L3}, self-association 7| o2
3] 715 AIE Az ol§
1= 88 HE AT ]Z:Eélgi/\i B 8-S 7R

1. Augustin, M. A. 2003. The role of microencapsulation in
the development of functional dairy foods. Aust. J. Dairy.
Tech. 58(2):156-160.

2. Cheftel, J. C. 1995. High-pressure, microbial inactivation
and food preservation. Food Sci. Technol. Int. 1:75-90.

3. Chen, L., Remondetto, G. E. and Subirade, M. 2006. Food
protein-based materials as nutraceutical delivery systems.
Trend. Food Scie. Tech. 17:272-283.

4. Desai, M. P., Labhasetwar, V., Amidon, G. L. and Levy,
R. J. 1996. Gastrointestinal uptake of biodegradable micro-
particles: Effect of particle size. Pharmaceutical Res. 13:
1838-1845.

5. Gupta, A. K. and Gupta, M. 2005. Synthesis and surface
engineering of iron oxide nanoparticles for biomedical ap-
plications. Biomaterials. 26(18):3995-4021.

6. Horne, D. S. 1998. Casein interactions: Casting light on the
black boxes, the structure in dairy products. Int. Dairy J.
8:171-177.

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Kawashim, Y. 2001. Nanoparticulate systems for improved

drug delivery. Adv. Drug. Delivery Rev. 47:1-2.

. Lee, W. J, Clark, S. and Swanson, B. G. 2006a. Low fat

processed cheese food containing ultra high pressure-treated
whey protein. J. Food Process. Preserv. 30:164-179.

. Lee, W. J,, Clark, S. and Swanson, B. G. 2006h. Functional

properties of high hydrostatic pressure-treated whey protein.
J. Food Process. Preserv. 30:488-501.

Lee, W. J. and Lucey, J. A. 2004a. Rheological properties,
whey separation, and microstructure in set-style yogurt:
Effects of heating temperature and incubation temperature.
J. Texture Stud. 34:515-536.

Lee, W. J. and Lucey, J. A. 2004b. Structure and physical
properties of yogurt gels: Effect of inoculation rate and in-
cubation temperature. J. Dairy Sci. 87:3153-3164.
Lindsay, R. C. and Maurer-Rothmann, A. 1993. Low fat
processed cheese products and ingredients technology sem-
inar, May 11, Madison, WI.

Lucey, J. A. 2004. Formation, structural properties and
rheology of acid-coagulated milk gels. pages 105-122 in
Cheese: Chemistry, Physics and Microbiology. Vol 1.
General Aspects. P. F. Fox, P. L. H. McSweeney, T. M.
Cogan, and T. P. Guinee, eds. 3rd ed. Elsevier Academic
Press, London.

Lucey, J. A.,, Teo, C. T., Munro, P. A. and Sin, H. 1997a.
Rheological properties at small (dynamic) and large (yield)
deformations of acid gels made from heated milk. J. Dairy
Res. 64:591-600.

Lucey, J. A, van Vliet, T., Grolle, K., Geurts, T. and
Walstra, P. 1997b. Properties of acid casein gels made by
acidification with glucono-lactone. 1. Rheological properties.
Int. Dairy J. 7:381-388.

MacAdam, A. B., Shafi, Z. B., James, S. L., Marriott, C.
and Martin, G. P. 1997. Preparation of hydrophobic and
hydrophilic albumin microspheres and determination of sur-
face carboxylic acid and amino residues. Int. J. Pharm-
aceutics. 151:47-55.

Ritzoulis, C., Scoutaris, N., Papademetriou, K., Stavroulias,
S. and Panayioutou, C. 2005. Milk protein-based emulsion
gels for bone tissue engineering. Food Hydrocoll.

Roefs, S. P. F. M. and van Vliet. T. 1990. Structure of acid
casein gels. 2. Dynamic measurements and type of inter-
action forces. Colloids Surfaces. 50:161-175.

. van Camp, J., Feys, G. and Huyghebaert, A. 1996. High

pressure-induced gel formation of haemoglobin and whey



32 SEHTE7IEAEE]A] 25(2) ¢ 29~32, 2007 of o
proteins at elevated temperatures. Lebensm.-Wiss.-Technol. 22. Weiss, J., Takhistov, P. and McClements, J. 2006. Functio-
29:49-57. nal materials in food nanotechnology. J. Food. Sci. 71(9):

20. van Camp, J., Messens, W., Clement, J. and Huyghebaert, R107-116.

A. 1997. Influence of pH and calcium chloride on the high 23. Weyermanna, J., Lochmanna, D., Georgensa, C. and Zim-

21

pressure induced aggregation of a whey protein concentrate.
J. Agric. Food Chem. 45:1600-1607.

van Vliet, T., Roefs, S. P. F. M., Zoon, P. and Walstra, P.
1989. Rheological properties of casein gels. J. Dairy Res.
56:529-534.

mer, A. 2005. Albumin-protamine-oligonucleotide-nanoparticles
as a new anti-sense delivery systems Part 2: Cellular up-
take and effect. European J. Pharmaceutics and Biopharm-
aceutics. 59:431-438.



