Whey microparticles as a tool to change the
caloric content of dairy products

Jorien P.C.M. Peters, Atze Jan van der Goot

. R . |

L ® &0
) [e8) @
WAGENINGE N [NIEH i N
For quaty of if n oo Nanonextnl
= FrieslandCampina air

> Increasing the water binding capacity (WBC) of whey » Dithiothreitol increased the WBC of MPs from 6 to 9 ¢
protein microparticles (MPs) to potentially reduce the caloric a water / g protein
content of dairy products » The WBC of the DTT MPs increased due to
» Investigating the role of water in the MPs and between the MPs > an increase in swelling
in the WBC as calculated from a pellet of MPs > and an increase in the amount of water between the MPs
Results
Effect of a reduced crosslink density on the water binding Pellet of standard MPs Pellet of MPs + 40 mM DTT

capacity of MPs

One way to increase the swelling of MPs would be decreasing their
crosslink density. To change the crosslink density of MPs, MPs were
incubated in a dithiothreitol (DTT) solution. DTT broke down disulphide
bridges into sulfhydryl groups (Figure 1). A reduction in the crosslink
density of MPs resulted in an increase of the WBC of the MPs
(Figure 2).
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Figure 4. The isotherms of standard MPs (o) and MPs incubated in 40 mM dithiothreitol (DTT)

_ _ _ (A), in which ¢, is the volume fraction of water and q,, the water activity. The bars show the
The pellets made of the MPs during the WBC experiment (Figure 3) standard deviation.

contained both swollen MPs (1) and water between the MPs (2).
That made it uncertain if the MPs were able to swell more, or more
water between the MPs was present.

Table 1. The average diameter d, ; (Um) of the dry, hydrated, and hydrated and heated standard microparticles (MPs) and MPs incubated in 40 mM dithiothreitol (DTT), the calculated swelling of
only the MPs (g water / g particle), and the calculated ratio water in the MPs and between the MPs in the pellet obtained during the water binding capacity (WBC) experiment.

Average diameter (pm) (d,;) Swelling (g water / g particles) water in MPs : water between MPs
Dry Hydrated Hydrated and heated Hydrated Hydrated and heated Hydrated Hydrated and heated
Standard MPs 88 (5) 114 (7) 124 (6) 0.9 1.4 1.0: 3.2 1.0 : 3.3
MPs + 40 mM DTT 73 (4) 122 (2) 111 (4) 2.8 1.9 1.0: 1.7 1.0: 3.3
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