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ABSTRACT

The optimal formulation of mixture goat and cow milk yoghurt developed
by this research contained 26.85% goat, 53.73% cow milk (w/v), 8.06% skimmed
milk (w/ v), 8.06% sugar (w/v), 0.08% carrageenan (w/v), 1.61% yoghurt starter
culture (w/v (Lactobacillus bulgaricus and Streptococcus thermophilus)) and 1.61%
probiotic bacteria  (w/v (Lactobacillus acidophilus and Bifidobacterium bifidum))

The second study evaluated the effect of a microencapsulation method on
the survival of probiotic bacteria.  The result showed that hi-maize starch
concentrations did not significantly affect the bead diameter and the bead volume,
which were calculated based on the radius of the beads. Different hi-maize starch
concentrations were found to significantly affect the amount of L. acidophilus and B.
bifidum cells that were entrapped in the sodium alginate-hi-maize starch beads.
Increasing the hi-maize starch concentrations from 0.5 to 2.0% (w/v) resulted in an
increase in the numbers of L. acidophilus and B. bifidum cell in the beads which were
from 6.2x10" to 4.8x10° cfu/g and 7.1x10° to 9.8x10° cfu/g, respectively.

The time of incorporation of encapsulated probiotic beads in the yoghurt

affected the survival number of probiotic with statistical significance. The yoghurt
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that had been fermented with yoghurt culture until the pH value became 4.5 and was
added with encapsulated probiotic beads, had a higher survival number of probiotic
compared to that of the yoghurt which was fermented with both probiotic and yoghurt
culture at the same time.

Freeze-drying resulted in a higher survival percentage of all studied
microorganisms than spray-drying. Yoghurt starter culture in freeze-dried goat and
cow milk yoghurt showed a survival rate of 5.4 x 10° cfu/g on the 60™ day of storage
while a significantly lower survival rate of only 2.6 x 10° cfu/g was noted in the spray
dried product. It was also found that the survival rate of L. acidophilus and B. bifidum
was similar to the above result, freeze-drying enabled probiotic bacteria to exhibit a
higher number of survival than spray-drying. Dried probiotic-added goat and cow
milk yoghurt was packed in laminated pouch and aluminium foil and held at 4°C for a
period of 120 days. It was found that, regardless of packaging material and storage
condition, the viable cells of all studied microorganisms were decreased as the storage
time increased. However, a higher viable population of yoghurt starter culture and
probiotic cells was found in the yoghurt packed in aluminium foil and they had a
reduction rate from an initial count less than that of the yoghurt samples packed in
laminated pouch.

The ingestion of the yoghurt containing probiotic stimulated the production
of Immunoglobulin A (IgA). The serum IgA level was 274 — 275 mg/dl (male —
female) before intake of the probiotic-added goat and cow milk yoghurt samples.
This level was not different with the control group. During intake, the level of serum
IgA was significantly increased, with the highest level occurring at 312 and 309 mg/dI
(male — female) on week 8 (p< 0.05). This IgA level was about 1.13 fold higher than
the initial value. After the consumption of probiotic-added goat and cow milk
yoghurt was terminated for 2 weeks, the level of IgA decreased and were closed to the
initial level. The levels of IgA in male and female were not significantly different in

both treatment and control groups.

Keywords: Lactobacillus acidophilus, Bifidobacterium bifidum, yoghurt starter
culture, yoghurt, microencapsulation, freeze-drying, spray-drying, aluminium foil,

laminated plastic pouch, Immunoglobulin A.



