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Abstract

The effects of heat treatment of soy protein and of various nutrients added to soy protein isolate
(SPI)-based yogurt on the growth of Lactobacillus acidophilus were investigated. The sensory evaluation of
the yogurt beverage prepared from SPI was also performed. Soy milk was prepared from SPI (4.2% as
protein) and various nutrients, such as glucose, lactose, sucrose, yeast extract, peptone and tryptone. Mild
(60°C) or medium (95°C) heat treatment of soy protein did not inhibit the growth of L. acidophilus and the

optimum degree of heat treatment was approximately 95°C for 20 min. Glucose and lactose enhanced the

growth and acid production by L. acidophilus. The optimum concentration of these two sugars in the medium
was approximately 3% each. Yeast extract of approximately 0.5% stimulated the acid production by L

acidophilus. Concentration of soy protein did not affect the growth of L. acidophilus, whereas it affected the
viscosity of SPI-based yogurt markedly.
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Table 1. Compesition of MRS medium*
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Table 2. Composition of soy protein isolate''?

Peptone 1.0g
Beef extract 1.0g
Yeast extract Q5g
Glucose 2.0g
Diammonium citrate 0.3¢g
Sodium acetate 0.5g
Tween-80 0.1ml
K.HPO, , 0.2¢
MgSO, - 7H,0 0.02¢g
MnSO, - 4H,0 0.02¢
Agar 3.08
H,0 100ml!
*pH 6.2-6.4

Protein (moisture free basis) 91.5%
Moisture 6.0%
Fat(pet. ether extraction) 0.5%
Ash 4.5%
Fiber 0.5%
pH 7.0
(Microbiological Data) 30, 000/gm
Standard Plate Count )
Negative
Salmonella (by test) 100/gm
Yeast and Mold )
Negative

E. coli
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Table 3. Effects of heat treatment of SPI on
growth of L. acidophilus*

Titratable Viable

Heat treatment pH acidity (%) count/ml other

Growth of

(10*) organisms

None 3.6 1.07 .6 +

60C  5min 3.5 1. 05 2.2 +
10min 3.5 1. 10 2.1 -
15min 3.5 1.07 2.7 -

95C I min 3.5 1. 16 2.5 -
5 min 3.5 1.13 3.1 —
10min 3.6 1. 08 2.1 -
20min 3.5 1.18 1.7 -
30min 3.5 113 1.9 —

121C  1Imin 3.6 0.84 2.9 -
3 min 3.6 0.84 3.0 -
5 min 3.6 0.78 2.3 -
7 min 3.7 0.89 2.8 -
10min 3.7 0.91 1.2 -
15min 3.7 0.85 1.5

*The media used in this experiment contain SPI
4.59%), glucose (5%) and yeast extract 0.5%)

Table 4. Effects of heat treatment of skim milk
on growth of L. acidophilus

Titratable Viable Growth of
Heat treatment pH acidity!%) count/ml other

10°) organisms

None 4.1 1.04 7.7 -

95T I min 4.1 1. 01 7.3 -
5 min 4.1 1.01 7.1 —
10min 4.1 0.99 8.3 -
20min 4.5 0.92 8.2 —
30min 4.6 0.91 7.0 -

121C 1 min 4.8 0.8 4.8 -
3 min 4.9 0.80 4.6 -
5 min 5.1 0. 68 4.2
7 min 5.1 0.74 2.7 -
10 min 5.2 0.66 2.5 -
15min 5.3 0. 62 2.2 -
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Table 5. Effects of glucose on growth of L. acido-
phijus in SPI-based yougurt*
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Table 6. Effects of lactose on growth of L.
acidopilus in SPI- based yogurt*

Concentration pH Titratable Viable Concentration oH Titratable Viable
of glucose (%) acidity (%) count/ml {10*) of lactose (%) acidity (%)  count/ml'10°)
0 6.2 0.18 N. D. 0 6.2 0.18 N. D.
0.5 4.1 0.60 0.6 0.5 3.9 0.63 2.1
1 3.6 0.99 2.3 1 3.6 0.95 2.6
3 3.5 1. 06 2.1 3 3.5 0.98 2.7
5 3.5 1.07 2.1 5 3.5 1. 00 2.6
7 3.5 1. 07 2.4 7 3.5 1. 01 2. 4
*The media used in this experiment contain glucose, *The media used in this experiment contain lactose,

SP14.59%) and yeast extract0.5%)

SPI {4.95%) and yeast extract (0. 5%}
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Tadle 7. Effects of sucrose on grow of

Table 9. Effects of peptoné on growth of
L. acidophilus in SPI-based yogurt*

L. acidophilus in SPI.based yogurt*

Concentation oH Titrable Viable Concentration oH Titratable Viable
of sucrose (%) acidtiy (%) count/ml (10*) of peptone (%) acidity (%) count/ml (10*)
0 6.2 0.18 N. D. 0 3.9 0.57 2.6
0.5 5.8 0.23 3.3 0.05 3.9 0.61 2.8
1 5.5 0.24 3.7 0.1 3.9 0.61 2.9
3 5.1 0.32 11 0.3 3.8 0. 66 31
5 5.0 0.33 13 0.5 3.8 0.71 3.1
7 4.9 0.35 20 0.7 3.8 0.73 3.5
*The media used in this experiment contain surose, *The media used in this experiment contain peptone,
SPI {4.59%) and yeast extract (0. 5%) SPI (4.59%) and glucose (5%)
Table 8. Effects of yeast extract on growth of Table 10. Effects of tryptone on grawth of
L. acidophilus in SPI-based yogurt* L. acidophilus in SPI-based yourt*
Concentration of Titratable Viable Concentration Titratable Viable
pH p count/ml
yeast extract (%) acidity {%) count/m! (10°) of tryptone (%) acidity (%) (10")
0 3.8 0.61 1.9 0 3.9 0.57 2.2
0.05 3.6 0.70 2.0 0.05 3.9 0.62 2.2
0.1 3.6 0. 85 1.7 0.1 3.8 0.64 2.1
0.3 3.5 1. 04 1.8 0.3 3.8 0.72 2.3
0.7 3.5 1. 18 2.7 0.5 3.8 0.77 2.8
*The media used in this experiment contain yeast 0.7 3.8 0.81 2.4

extract, SPI (4.59%) and glucose {5)
*The media used in this experiment contain tryptone,

7 e 29Fold 7% FxolME Aol Hz SPI (4.59% ) and glucose (5%)
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Table 11.Effects of concentl:ation. of‘ soy protein core’k 247 2,083 2.872 Selist mARe A
on growth of L. acidophilus oz e}
Concn. Titratable  Viable Viscosity 8t paired comparison preference test2 % 3}ol|
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Table 12. Paired comparison difference test for flavor of yogurt beverage

Order of Frequency of scores equal to Total Mean Average
presentation -3 —2 -1 0 +1 +2 +3 score preference
Sample, Reference 3 13 1 1 —16 —0. 89 —1.03
Reference, Sample 1 12 5 21 1. 17 1. 03
Total ’ 3 i 13 6

Table 13, Paired comparison score test for flavor of yogurt beverage

Sample Reference
Frequency Score Frequency Score
Good 7 21 33 99
Fair 27 54 5 10
Poor 4 0 0 0
Total score 79 109

Average score 2.08 2.87
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