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Interaction between Lactobacillus acidophilus and Saccharomyces
uvarum on Utilization of Galacto-oligosaccharides in Soymilk

Yu, Ju-Hyun*, Hyo-Sang Jin! and In-Deok Lew?2

Department of Food Engineering, College of Engineering, Yonsei University, Seoul 120-749, Korea

The enhanced growth and lactic fermentation of L. acidophilus, when mixed with S. uvarum,
was investigated. Spent medium of S. uvarum, at 10%, stimulated the growth and lactic fermenta-
tion of L. acidophilus, and also increased the content of monosaccharide while decreased the con-
tents of sucrose, raffinose, and stachyose in soymilk. While single culture of L. acidophilus consumed
only the monosaccharides in soymilk, the mixed culture of L. acidophilus and S. uvarum consum-
ed almost all the oligosaccharides as well as the monosaccharides in soymilk. Thus it was assumed
that S. uvarum converted the oligosaccharides into monosaccharides so that L. acidophilus can
produce more lactic acid and cell mass by using the increased monosaccharides.
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Fig. 1. Effect of single and mixed cultures by L.
acidophilus and S. uvarum on lactic fermentation
of soymilk.
a: Single culture by L. acidophilus
O: Single culture by S. wvarum
0 Mixed culture by L. acidophilus and S. uvarum
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Table 1. Effect of culture filtrate of S. uvarum on lac-
tic fermentation and growth by L. acidophilus.

Media Culture Titratable = Absorbance
filtrate (10%) acidity (%) (at 660 nm)
blank 0.10 1.1
Soywhey raw 0.39 1.5
heat-treated  0.11 1.1
blank 0.22 -
Soymilk  raw 0.45 -
heat-treated  0.24 -
su
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Fig. 2. HPLC chromatograms of sugars in soymilk
treated by culture filtrate of S. uvarum. ‘
ms: monosaccharides, su: sucrose, ra: raffinose, st:
stachyose.
Soymilk with 10% culture filtrate was incubated at 37°C
for 0 (A) and 8 hours (B).
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Table 2. Effect of cultivation time of S. uvarum on
stimulatory activity of the culture filtrate in lactic
acid fermentation of soymilk by L. acidophilus .

Cultivation time of Titratable acidity (%)

yeast culture (hr.) Raw Heat-treated
0 0.20 0.20
12 0.25 0.20
24 0.27 0.22
48 0.34 0.21
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Fig. 3. HPLC chromatograms of sugars in soymilks
fermented by single and mixed cultures of L.
acidophilus and S. uvarum.
ms: monosaccharides, su: sucrose, ra: raffinose, st:
stachyose. ma: manninotriose
Soymilk were fermented by none (A), L. acidophilus (B),
S. wvarum (C) and the mixed culture of L. acidophilus
and S. wvarum (D).
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Fig. 4. Growth curves of single and mixed culture
in soywhey by L. acidophilus and S. uvarum.
O: Single culture of L. acidophilus
0: Mixed culture of L. acidophilus and S. wvarum
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Fig. 5. Changes of sugar contents in soymilk

fermented by L. acidophilus.
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Fig. 6. Changes of sugar contents in soymilk
fermented by S. uvarum.

O: sucrose, O: stachyose, &: raffinose, @®: monosac-
charides and ®: manninotriose
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Fig. 7. Changes of sugar contents in soymilk
fermented by mixed culture of L. acidophilus and S.
uvarum.

O: sucrose, (: stachyose, &: raffinose, ® : monosac-
charides and ®: manninotriose.
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