Fermentation of Banana M edia by Using Cell Immobilized
L actobacillus acidophilus
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Abstract

pH Banana was used as the raw material for
the preparation of fermentation media of
Lactobacillus  acidophilus, and  cell
immobilization was applied to improve the

o fermentation efficiency of L. acidophilusin
synbiotics banana media. Cell immobilization was
K - performed using calcium alginate and kK
-carrageenan as the entrapping matrix, and gel
K - beads of diameters around 2.6 mm for the
kK - former and 3.0 mm for the latter were
obtained. Both green and ripe bananas were
used for the preparation of banana media, and
5 25 45 60 both free and immobilized cells were used to
conduct the fermentation for 80 hours. The



viable cell number in ripe banana media was
found to be higher than that in green ones
during both free cell and immobilized cell
fermentation. During the fermentation of
immobilized cell, cells would leak out from
the gel beads and grew in the medium
solution. In immobilized cell fermentation,
the final viable cell number could reach 10°
CFU/ml in medium suspension and that in gel
beads could become over 10° CFU/ml gel. In
free cell fermentation, the final viable cell
number was around 10° CFU/ml. Immobilized
cell could overcome the unfavorable
conditions in green banana media and
improved results could be obtained. During
the fermentation, the variation of pH and
titratable acidity showed obvious
relationships with the growth of cells.
Variation of fructooligosaccharides contents
in ripe banana media was not remarkable in
immobilized cell fermentation compared to
free cel. Immobilized L. acidophilus
fermented banana medium was able to be
used as a synbiotic product by combining the
probiotic effect of L. acidophilus and the
prebiotic effect of banana. The effect of
Caaginate immobilization was better than
K -carrageenan. Based on the overall results
of cost analysis, Ca-alginate immobilization
was a better choice compared to kK
-carrageenan immobilization. On the other
hand, L. acidophilus was immobilized using
Caadginate and kK -carrageenan, and
protection effects of cell immobilization on
the viability of the bacteria after freezing and
freeze-drying were studied, and its influence
on the storage stability of the freeze-dried
celsat5 ,25 ,45 ,60 ,70 wasaso
investigated. Initial concentration of both free
and immobilized cells used for experiments
al reached the level of 10' cells/ml. Results
indicated that the immobilization in
Cadginate gel beads andk -carrageenan gel
beads could provide effective protection to
reduce the damage of bacteria under
operations. High correlations were obtained
between Log D values and storage
temperatures for both free and immobilized
cells under those various storage temperatures
used. the z value which derived from the
linear regression equation of Log D and

storage temperature for free and immobilized
cells were significantly different (p < 0.05).
Cell immobilization  could  enhance
temperature tolerance of the freeze-dried
bacteria during storage and diminish the
influence of temperature variation on the
storage stability of freeze-dried cells.
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(log CFUbml CFU/ ml
State Initial Freezing Freeze-drying
Immobilized cells  10.80 10.49™ 10.22%
Free cells 10.81* 9.60% 8.45%
"¢ Different |etters within arow are different at a 5% significant
level (n=6).

Y Different letters within a column are different at a 5% significant
level (n=6).
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D z
Freeze-dried D value Correlation Z value®
Equations®
sample 5 25 45 60 70 coefficient (R%) ()
LogDr=
Freecells 2746.6 717.6 109.6 24.4 124 0.9951 26.8¢
3.69-0.0373T
Immobilized LogD+r=
4838.7 1224.5 289.2 92.6 23.0 0.9857 29.7Y
cells 3.92-0.0344T

2D+ is D value (time required to obtain one log variation in population for free cells in solution and immobilized cellsin gel) for agiven

storage temperature T; D values are in hours.
b 7 value is the temperature span (in

) required to obtain a 10-fold variation in D values.

¥ Different letters within a column are different at a 5% significant level (n = 6).

K- (log CFU/ml  log CFU/ml gel)
State Initial Freezing Freeze-drying
Immobilized cells 10.80 10.54™ 10.26™
Free cells 10.81* 9.51% 8.38%
“a¢ Different letters within arow are different at a 5% significant level (n = 6).
* Different letters within a column are different at a 5% significant level (n = 6).
K- D z
Freeze-dried D value Correlation Z vaue’
Equations®
sample 5 25 45 60 70 coefficient (R%) ()
Log Dr=
Freecells 2330.1 705.9 111.7 24.6 121 0.9922 27.5°
3.6393-0.0364T
Immobilized LogDr=
4137.9 11215 261.2 80.0 19.6 0.9836 29.0
cells 3.8723-0.0345T

2Dy is D value (time required to obtain one log variation in population) for a given storage temperature T (
) required to obtain a 10-fold variation in D values.

b 7 value is the temperature span (in

); D values arein hours.

¥ Different letters within arow are different at a5% significant level (n = 6).
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