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Abstract

The effects of various nutrients added to soy milk on the growth of Lactobacillus

acidophilus were investigated. Soy milk was prepared from defatted soy flour and

various putrients such as sugars, growth stimulating agents, amino acid and milk

by-products.

The growth curve obtained from the experiment suggested that the log phase ended
after 12hr. Glucose and fructose greatly enhanced the acid production by L. acidop-

hilus. The optimum concentration of these two sugars in the media was approxima-

tely 3% each. Among the tested growth stimulating agents, yeast extract stimulated

the acid production by L. acidophilus, and the optimum concentration of this addi-
tive was approximately 0.5%. L-methionine reduced the acid production by L. aci-
dophilus, Whey powder and skim milk powder did not significantly stimulated the
growth and acid production by L. acidophilus. Concentration of protein in soy milk

did not affect the growth and acid production by L. acidophilus.
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Table 1. Composition of defatted soy flour®

Protein more than 48%
Fat 0.5~5%

Fiber less than 4%
Ash less than 6.5%
Moisture less than 12%
N.S.L. more than 30

Particle size less than 120mesh
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Fig. 1. Growth and acid pfoduction by L.
acidophilus in soy milk*
*The media used in this experiment
contain soy protein (approximately
3.5%), glucose (5%) and yeast extr-
act (0.5%).
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Table 2. Effects of glucose on the growth
of L. acidophilus in soy milk*

Concentration pH Titratable Viable count
of glucose acidity (per mi)
(%) (%)
0 5.4 0.30 4.3%X108
0.5 4.3 0. 64 1. 1X10°
1 3.9 0.97 2.1X10°
3 3.6 1.33 2.6X10°
5 3.6 1.31 2.2X10°
7 3.6 131 2.7X10°

* The media used in this experment contain
glucose, soy protein (approximately 3.5%)
and yeast extract (0.5%)

Table 3. Effects of lactose on the growth of
L. acidophilus in soy milk*

Concentration pH Titratable Viable count

of lactose acidity (per ml)
(%) (%)
0 5.4 0.30 4.0X108
0.5 4.3 0.68 2.8X10°
1 4.3 0.68 2.9X10°
3 4.3 0. 69 2. 7X10°
5 4.3 0. 68 2.3X10°
7 4.3 0. 64 2.1X10°

* The media used in this experiment contain
lactose, soy protein (approximately 3.5%)
and yeast extract (0.5%).
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Table 4. Effects of sucrose on the growth of
L. acidophilus in soy milk*

Concentration pH Titratable Viable count
of sucrose acidity (per ml)
(%) (%)
0 5.5 0. 30 5.0 10%
0.5 5.3 0.33 6. 5108
1 5.1 0°38 1. 0X10°
3 4.8 0.47 1. 6X10°
5 4.7 0. 49 1.8X10°
7 4.7 0.51 1. 6X10°

* The media used in this experiment contain
sucrose, soy protein (approximately 3.5%)
and yeast extract (0.5%).

Table 5. Effects of fructose on the growth
of L. acidophilus in soy milk*
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Table 6. Effects of yeast extract on the gro-
wth of L. acidophilus in soy milk*

Concentration pH Titratable Viable count

of fructose acidity (per ml)
(%) (%)
0 5.5 0.27 6.5X108
0.5 4.3 0.63 1. 7X10°
1 3.8 1.19 2.1X10°
3 3.7 1.23 2.0X10°
5 3.6 1.34 2. 1X10°
7 3.6 1.32 2. 6X10°

* The media used in this experiment contain
fructose, soy protein(approximately 3.5%)
and yeast extract.
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Concentration pH Titratable Viable count
of yeast acidity (per ml)
extract (%)

(%)

0 3.8 0.97 3.0X10°

0.05 3.8 0.99 2.9X10°

0.1 3.8 1. 02 3.0X10°

0.3 3.7 1.18 2. 1X10°

0.5 3.7 1.26 2.4X10°

0.7 3.7 1.33 2.8X1¢°

* The media used in this experiment contain
yeast extract, soy protein (approximately
3.5%) and glucose (5%).
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Table 7. Effects of peptone on the growth
of L. acidophilus in soy milk*

Concentration pH Titratable Viable count

of peptone acidity (per ml)

(%) (%)

0 3.8 0. 96 2.6X10°
0.05 3.8 0.97 2.5X10°
0.1 3.8 0.97 2.7X10°
0.3 3.7 1.02 2. 1X10°
0.5 3.7 1.11 2.3X10°
0.7 3.7 1. 10 2.3X10°

* The media used in this experiment contain
peptone, soy protein(approximately i3.5%)
and glucose (5%).

Table 8. Effects of tryptone on the growth
of L. acidophilus in soy milk*

Concentration pH Titratable Viable count
of tryptone acidity (per ml)
(%) (%)
0 3.8 1.05 3.3X10°
0. 05 3.8 1. 08 2.8%10°
0.1 3.8 1. 09 3. 6X10°
0.3 3.8 1.11 3.2X10°
0.5 3.7 1. 19 3. 0107
0.7 3.7 1.18 3. 6X10°
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* The media used in this experiment contain
tryptone, soy protein (approximately 3.5
%) and glucose (5%).

Table 9. Effects of soytone on the growth
of L. acidophilus in soy milk*

Concentration pH Titratable Viable count

of soytone acidity (per ml)

(%) (%)

0 3.8 0. 95 2.3X10°
0.05 3.8 0. 96 3.0X10°
0.1 3.8 0.97 2.3X10°
0.3 3.7 1.00 2.5X10°
0.5 3.7 1. 10 2.2X10°
0.7 3.7 1.12 2.0X10°

* The media used in this experiment contain
soytone, soy protein (approximately 3.5%)
and glucose (5%).

Table 10. Effects of L-methionine on the
growth of L. acidophilus in soy
milk*

Concentration pH Titratable Viable count
of L-methio- acidity (per ml)
nine (% (%)

0 3.85 0.91 2.3X10°

0. 001 3.85 0.87 2.0X10°

0. 005 3.85 0. 86 2.7X10°

0.01 3.9 0.85 2.5X10°

0.03 3.9 0.82 1.4Xx10°

0. 05 3.9 0.76 1. 9X10°
*

The media used in this experiment contain
L-methionine, soy protein (approxmately
3.5%) and glucose (5%). L-methionine
was not heat treated.
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Table 11. Effects of whey powder on the
growth of L.
milk*

acidophilus in soy

Concentration pH Titratable Viable count

By of whey acidity (per ml)

i _powder (%) (%)
0 5.9 0.19 2.1X108
0.5 5.8 0.22 3.0X108
1 5.7 0.22 3.0X108
3 5.6 0.27 3.6X10%
5 5.6 0.30 9. 9X10%
7 5.6 0.34 1. 1X10°
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Table 12. Effect of milk powder on the gro-
wth of L. acidophilus in soy milk*

Concentration pH Titratable Viable count
of skin milk acidity (per ml)
powder (%) (%)

0 5.9 0. 18 4. 7X108
0.5 5.9 0.19 3. 6108
1 5.9 0.19 4.7X10%
3 5.8 0.27 4.0X10%
5 5.8 0.33 1. 1X10°
7 5.8 0.35 1. 1X10°

* The media used in this experiment contain
skim milk powder and soy protein (appro-
ximately 3.5%).

Tanle 13. Effect of concentration of soy pro-
tein on the growth of L. acidophilus*

Concentration pH Titratable Viable count
of protein in acidity (per ml)
soy milk (%) (%)

3.6 3.6 1.25 4.2X10°
3.5 3.6 1.27 3. 9X10°
3.25 3.6 1.25 4.1X10°
3.05 3.6 1.28 3.2X10°

* The media used in this experiment contain
soy protein, glucose (5%) and yeast extr-
act (0.5%). The concentration of protein
in soy milk was adjusted by dilution with
water,

Table 14. Effects of manufacturer of defa-
tted soy flour on the growth of L.
acidophilus*

Name of ma- pH Titratable Viable count

nufacturer of acidity (per mil)

defatted soy (%)

flour- _

Dong Bang Oil 3.6 1.27 2.8X10°
& Flour Co. :

Jeil Sugar Co. 3.6 1.24 3.0X10?

The media used in this experiment contain
whey. powder and soy protein (approxim-
ately 3.5%).

- * The media used in this experiment contain
soy protein (approximately 3.5%), glucose
(5%) and yeast extract (0.5%). . :
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