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ABSTRACT

The objectives of this study, “Effect of Edible Bilayer Films from
Sodium Caseinate and Fat on Survival of Immobilized Bifidobacterium in
Tapioca Starch Beads™ are: 1) to investigate the physical properties and the capacity
to load Bifidobacterium longum, Bifidobacterium bifidum, and Bifidobacterium
infantis of the freeze-dried-gelatinized tapioca starch beads (FDTB) obtained
from slow (-20°C for 24 h) or quick freezing (-176°C for 5-10 min), and tapioca
starch beads from three commercial brands of Golden Chef®, Special Sacoo® or
Thaiworld®; 2) to compare the effects of coating materials; edible fats (palmitic
acid, PANODAN® , and beeswax) and sodium caseinate, on viability of immobilized
B. longum, B. bifidum, and B. infantis; 3) to determine the viable counts of free
cells, non-coated and coated-immobilized B. longum, B. bifidum, and B. infantis

stored in simulated gastrointestinal fluids without enzyme at 37°C for 310 min;
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and 4) to evaluate the survival of free cells, non-coated, and coated-immobilized
B. longum, B. bifidum, and B. infantis in pasteurized and sterilized yogurt stored

at 4-5°C for 4 wk.

Three commercial brands FDTB from slow freezing (SF-FDTB) had a puffy
surface with large pores (ca 57.04 pm, diameter) whereas the FDTB from quick
freezing (QF-FDTB) had smooth surface with some of small pores (ca 11.18 pm,
diameter). The adsorption capacity of SF- and QF-FDTB were affected by pore size
and adsorption behavior of the beads. The sponge-like texture of the SF-FDTB
promotes the rapid adsorption that results in higher capacity to hold bifidobacterial cells
inside the beads when compared to that of the QF-FDTB. Special Sacoo®SF-FDTB
showed the statistically (p<0.05) highest capacity to load the tested bifidobacteria and
was used for the followed tests. The maximum immobilization quantities of B. longum,
B. bifidum, and B. infantis were 2.6x10°, 3.9x10°, and 8.4x10% cells per bead, respectively.
Slow freeze-drying reduced the viable counts of the immobilized bifidobacteria for
about 1 log-cycle. Edible bilayer films from fat and sodium caseinate did not show the
significant efficiency to protect the immobilized bifidobacteria neither during storage in
pasteurized yogurt at 4-5°C for 4 wk nor during incubation in simulated gastrointestinal
fluids at 37°C for 310 min. The viable counts of free cells, and coated or non-coated
immobilized bifidobacteria in simulated gastrointestinal fluids without enzyme were 3
and 3-5 log CFU/mL, respectively. The survival of free cells, coated, or non-coated
immobilized bifidobacteria were more than 6 log CFU/mL after storage in sterilized
yogurt at 4-5°C for 4 wk.

Immobilization of B. longum, B. bifidum, and B. infantis in the slow freeze-dried-
gelatinized Special Sacoo® tapioca starch beads, with or without coatings with fat and
sodium caseinate could protect the tested bifidobacteria effectively from the severe
conditions of simulated gastrointestinal fluids and that of during storage in pasteurized
or sterilized yogurt.



