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Abstract

This study was attempted to prepare milk and soymilk containing high number of viable cells of bi-
fidobacteria during the fermentation as well as to establish the optimum condition for bacteria growth. Ac-
tivity of o- and B-galactosidase produced by bifidobacteria was also determined. Milk and soymilk inoculated
with Bifidobacterium longum ATCC 15707 were incubated in a nitrogen-carbon dioxide atmosphere at 37°C
for two days, and time courses of pH, acidity, viable cells and effect of growth factors were determined. After
two days, pH of milk gradually decreased from 6.81 to 4.84 and pH of soymilk changed from 7.02 to 3.89.
The viable cell numbers of bifidobacteria increased constantly in soymilk, while bacterial growth in milk ap-
peared to be delayed after storage of two dayvs. Both of a- and B-galactosidase activitics were detected in soy-
milk, but activity of B-galactosidase was predominant in milk. Fucosyllactose appeared to be a good growth
factor in soymilk. During the fermentation of milk. L-cysteine- HCI enhanced growth of bifidobacteria at the
early stage and fucosyllactose was a good growth factor in the propagations of bifidobacteria from middle
stage.
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Fig. 1. Changes of pH and titratable acidity during
the fermentation of milk and soymilk at 37°C for 48
hours ¢—; pH in milk, B—M; pH in soymilk, A—A;
Titratable acidity in milk, X-—X: Titratable acidity in soy-
milk
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Fig. 2. Growth of B. longum during the fermentation
of milk and soymilk at 37°C for 48 hours —; Milk,
M—®&; Soymilk
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Fig. 3. Changes of o~ & B-galactosidase activities dur-
ing the fermentation of milk and soymilk at 37°C for
21 hours —&; o-Galactosidase activity in milk, B—B;
o-Galactosidase  activity in soymilk, &—a&; B-Galac-
tosidase activity in milk, X—X; B-Galactosidase activity
in soymilk
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Fig. 4. Growth of glucose content during the fer-

mentation of milk and soymilk at 37°C for 48 hours
4—&; Milk, B—H; Soymilk
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Table 1. Changes of pH, titratable acidity, viable cell
numbers of Bifidobacteria and glucose content during
the fermentation of milk at 37°C for 48 hours

Hours pH TA(%)" VB? GC?
0 6.81 0.22 5% 10° 48
12 6.39 0.37 9.0x10° 8.4
24 5.62 0.82 2.1x 107 11.4
36 5.11 .97 42 108 8.6
48 4.84 1.14 2.0%x 1Y 4.7

UTA(%); % Titratable acidity
fJVB; viable cell numbers of Bifidobacteriasm/
YGC; 10° mM Glucose content

Table 2. Changes of pH, titratable acidity, viable cell
numbers of Bifidobacteria and glucose content during
the fermentation of soymilk at 37°C for 48 hours

Hours pH TA(%)" VB ae®
0 7.02 0.19 2.4x10 53
12 5.78 0.65 7.1 % 107 7.1
24 4.84 0.73 6.2x 100 8.5
36 433 1.12 6.2x 107 10.2
48 3.89 1.25 0.5x10° 12.2
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Fig. 5. Effect of additives on the changes of pH during
the fermentation of milk at 37°C for 48 hours ¢—#;
control, l—M; 50 ppm fucosyllactose, A—a4A; 100 ppm
fucosyllactose, X—X; 0.05% L-cysteine-HCl, @—@;
0.05% 1-cysteine -HCI+0.2% ascorbic acid
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Fig. 6. Effect of additives on the changes of pH during
the fermentation of soymilk at 37°C for 48 hours ¢—
@; control, @—M; 50 ppm fucosyllactose, A—a; 100
ppm fucosyllactose, X—X; 0.05% L-cysteine-HCl, @—
®; 0.05% L-cysteine. HC1+0.2% ascorbic acid
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Fig. 7. Effect of additives on the growth of B. longum
during the fermentation of milk at 37°C for 48 hours ¢

—4&; control, —W; 50 ppm fucosyllactose, A—A; 0.
05% L-cvsteine - HCl
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Fig. 8. Effect of additives on the growth of B. longum
during the fermentation of soymilk at 37°C for 48
hours ¢—#; control, B—M; 50 ppm fucosyllactose, A
—A; 0.05% L-cysteine-HCl
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