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Effects of Methionine Supplemented to Soy Milk on Growth
and Acid Production by Lactic Acid Bacteria
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Abstract

Soy milk prepared from soy protein concentrate was fermented with each of the following
lactic acid bacteria: Lactobacillus acidophilus KFCC 12731, L. acidophilus AKU 1122, L.
bulgaricus, L. casei, Leuconostoc mesenteroides and Streptococcus lactis. The effects of
methionine supple mented to soy milk on the growth and acid production by each organism
were investigated. L-methionine reduced the acid production by two strains of L. acidophilus
while it had no apparent effects on the other test cultures. The inhibitory effects of L-met-
hionine on L. acidophilus KFCC 12731 was greater than on L. acidophilus AKU 1122, The
acid production by L. acidophilus KFCC 12731 was also reduced substantially by DL-met-
hionine supplemented to soy milk while it was not affected by D-methionine. Supplementa-
tion of L-cysteine to soy milk resulted in slight reduction of acid production by L. acide
philus KFCC 12731,
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Table 1. Composition of soy protein concentrate®’

Protein (as is) 67.0%
Moisture 6.0%
Fat 0.5%
Ash 5.3%
Fiber 3.5%

Carbohydrates (by difference) 17.7%
(Microbiological data)

" Standard plate count 50, 000/gm.max.

E. coli No fecal coli
present
Salmonella Negative
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Table 2. Effects of L-methionine on the growth and acid production by L. acidopihlus (KIFCC

12731) in soy milk*

Concentration of

Titratable acidity

L-methionine(%) pH

Viable count

9% as lactic acid 9% of control (per ml)
0 4.0 0.91 100 5.7 10°
0. 001 4.0 0.85 93 5.6X10°
0. 005 41 0.75 82 3, 4% 10°
0.01 415 0.72 79 3,0X10°
0.05 4.20 0.70 77 2.1X10°
0.1 4.20 0.68 75 2. 5% 10°

* Blank test showed that L-methionine added to soy milk did not affect pH and acidity of soy

milk.
Values are mean of five trials.
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Table 3, Effects of L-methionine on the growth and acid production by L. acidophilus (AKU
1122) in soy milk*

Concentration of oH Titratable acidity Viable count

L-methionine(%) % as lactic acid % of control (per ml)
0 4.0 0.72 100 2.4X10°
0. 001 4.0 0.71 99 2.5X10°
0. 005 4.0 0.69 96 2.7X10°
0.01 4.05 0. 66 92 2.2X10°
0.05 4.05 0. 66 92 2.5X%10°
0.1 4.05 0. 67 93 2.5X10°

* Values are mean of five trials.

Table 4. Effects of L-methionine on the growth and acid production by L. bulgaricus in soy

milk*
Concentration of pH Titratable acidity Viable count
—_ H 3 o,
L-methionine(%) % as lactic acid % of control (per ml)
0 3.55 1.33 100 2.2X10°
0.001 3.50 1.31 98 1.7X10°
0. 005 3.55 1.32 99 1.3X10°
0.01 3.55 1.32 99 2.2X10°
0.05 3.50 1.30 98 1.9x10°
0.1 3.55 1.31 98 1.5X%10°

* Values are mean of five trials.

Table 5. Effects of L-methionine on the growth and acid production by L. case in soy milk*

Concentration of oH Titratable acidity Viable count
L-methionine(%) % as lactic acid % of control (per ml)
0 3.75 1.09 100 1.5%10°
0.001 3.70 1.07 98 1.7X10°
0. 005 3.70 1.04 95 1.0Xx10°
0.01 3.75 1. 06 97 1.6X10°
0.05 3.75 1. 05 96 1.5x10°
0.1 3.70 1.05 96 1.5X10°

* Values are mean of five trials.
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Tabje 6. Effects of L-methionine on the growth and acid production by Leuconostoc mesenter-

oides in soy milk*

Concentration of pH Titratable acidity Viable count
L-methionine(%) % as lactic acid % of control (per ml)
0 3.55 1.17 100 1.4X10°
0.001 3.55 .17 100 1.0X10°
0. 005 3.55 1.15 98 8.6x10°
0.01 3.55 1.15 98 9.3X%10*
0.05 3.55 1.13 97 9.0Xx10°®
0.1 3.55 1.15 98 9.3X10°

* Values are mean of five trials.

Table 7. Effects of L-methionine on the growth and acid production by S. laciis in soy milk*

Concentration of

Tit

ratable acidity Viable count

L-methionine(%) PH 9 as lactic acid % of control (per ml)
0 4.25 0.52 100 2.0Xx10°
0.001 4.25 0.52 100 1.8X%10°
0. 005 4.25 0.53 102 1.5X10°
0.01 4.25 0.53 102 1.8X16°
0.05 4.25 0.53 102 1.9%10°
0.1 4.25 0.54 104 1.6X10°
* Values are mean of five trals.
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Table 8. Effects of DL-methionine on the growth and acid production by L. acidophilus(KFCC
12731) in soy milk¥

Concentration of pH Titratable acidity Viable count

DL-methionine(7%) % as lactic acid 9% of control (per mi)

0 3.95 0.91 100 6.1X10°
0.001 3.95 0.87 96 5.8%10°
0. 005 4.05 0.79 87 4.7X10°
0.01 4.15 0.76 84 3.9x10°
0.05 4.15 0.71 78 3.3X10°
0.1 4. 20 0.70 77 2.7X10°

* Blank test showed that DL~methionine added to soy milk did not affect pH and acidity of soy
milk.
Values are mean of five trials.

Table 9. Effects of D-methionine on the growth and acid production by L. acidophilus (KFCC
12731) in soy milk*

Concentration of pH Titratable acidity Viable count
D-methionine(%) % as lactic acid 9% of control (per ml)
0 3.95 0.85 100 6.3X10°
0.001 3.95 0.83 98 ‘ 5.8X10°
0. 005 3.95 0.84 99 6.0Xx10°
0.01 3.95 0.83 98 5. 7X10°
0.05 4.00 0.83 98 5.2X10°
0.1 3.95 0.84 99 6.0Xx10°

* Blank test showed that D-methionine added to soy milk did not affect pH and acidity of soy
milk.

Values are mean of five trials.

Table 10. Effects of L-cysteine on the growth and acid production by L. acidophilus (KFCC
12731) in soy milk*

Concentration of pH Titratable aoidity Viable count
L-cysteine(%) % as lactic acid 9% of ccntrol (per ml)
0 3.95 0.87 100 6.1x10°
0. 0008 3.95 0. 86 99 6.0x10°
0.004 3.95 0.86 99 6.0X%10°
0.008 3.95 0.85 98 4.8X10°
0.04 3.95 0.84 97 3.7X10°
0.08 3.95 0.83 95 3.7X10°

¥ L-cysteine (Junsei Chemical, GR) added to soy milk was npot heat treated. Blank test showed
that L-cysteine added to soy milk did not affect pH and acidity of soy milk.
Values are mean of five trials.
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