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Effects of Heat Treatment of Soy Milk on Acid Production by Lactic
Acid Bacteria and Quality of Soy Yogurt
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Department of Foods & Nutrition, Duksung Women's University, Seoul

Abstract

The effects of various heat treatments of soy milk prepared from soy protein concentrate on
growth and acid production by five species of lactic acid bacteria were investigated. Sensory
property and sedimentation characteristics of soy yogurt prepared from heat-treated soy milk
were also evaluated. Heat treatment of soy milk stimulated acid production by all cultures. Acid
production was generally proportional to degree of heat treatment and acid production by all
cultures except Streptococcus lactis was maximum in soy milk heated at 121°C-1min. However,
viable cell count was not changed markedly by heat treatment of soy milk. Sensory property of
soy yogurt beverage (SYB) prepared from soy milk heated at 95°C -30min was better than that of
unheated sample while sensory property of SYB prepared from soy milk heated at 121°C-15min
was inferior to that of unheated sample. Heat treatment of soy milk generally retarded sedimenta-

tion of curd in SYB.
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Toble 1. Effects of heat treatment of soy milk on growth and acid production by L. acidophilus®

Titratable acidity ©

Degree of % as lactic % of Viable cell count
heat treatment pH acid unheated (CFU/ml)
Initial value 6.15-6.40 0.08-0.12
(range)
Unheated 4,35 0.41 100 1.2 % 108
60°C 10 min 425 0.43 105 9.5 x 108
30 miin 4.25 0.45 110 1.2 x 10°
95°C 10 min 4.25 0.46 12 1.6 x 10°
30 min 4.20 0.48 117 1.2 x 109
121°C 1 min 4.15. 0.51 124 1.3 x 109
5 min 4.15 0.51 124 1.3 x 10°
15 min 4.15 0.51 124 1.7 x 109

a: Values are averages of five experiments.

b: Values reported represent titratable acidity of 24-hours incubated sample minus that of an identically

treated, but unincubated sampie.
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Table 2. Effects of heat treatment of soy milk on growth and acid production by L. bulgaricus®
Titratable acidity®
Degree of % as lactic % of Viable cell count
heat treatment pH acid unheated (CFU/ml)
Intial value 6.10-6.35 0.09-0.11
(range)
Unheated 3.90 0.67 100 a5 x 108
60°C 10 min 3.80 0.75 112 3.7 x 108
30 min 3.85 0.77 15 3.7 x 10°
95°C 10 min 3.80 0.81 21 5.3 x 108
30 min 3.80 0.83 124 8.6 x 10°
121°C 1 min 3.7% 0.86 128 9.4 x 108
5 min 3.75 0.83 124 8.6 x 10°
15 min 3.80 0.81 121 1.3 x 10°

a : Values are averages of five experiments.
b : Corrected value
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Table 3. Effects of heat treatment of soy milk on growth and acid production by L. casei®

Titratable acidityb

Degree of % as lactic % of Viable cell count
heat treatment pH acid unheated (CFU/m/)
Initial value 6.20-6.50 0.08-0.11
(range)
Unheated 415 0.43 100 46 x 10°
60°C 10 min 4.18 0.44 102 43 x 108
30 min 4.10 0.45 105 3.7 x 108
95°C 10 min 4.10 0.47 109 3.4 x 10°
30 min 4.05 0.50 16 2.8 x 108
121°C 1 min 4.05 0.5) 9 45 x 108
5 min 4.10 0.49 114 6.4 x 108
15 min 4.10 0.46 107 7.1 x 108

a:Values are averages of five experiments.
b:Corrected value

Table 4. Effects of heat treatment of soy milk on growth and acid production by Leuconostoc mesenteroides®

Titratable acidity

b

Degree of % as lactic % of Viable cell count
heat treatment PH acid unheated (CFU/ml)
initial value 6.20-6.50 0.08-0.11
(range)
Unheated 4.00 0.46 100 48 x 10°
60°C 10 min 3.90 0.54 17 4.1 x 108
30 min 3.85 0.57 124 3.1 x 10°
95°C 10 min 3.85 0.59 128 2.8 x 108
30 min .85 0.59 128 4.7 x 108
121°C 1 min 3.80 0.64 139 1.1 x 10°
5 min 3.80 0.62 135 1.1 x 10°
15 min 3.80 0.60 130 1.3 x 10°

a:Values are averages of five experiments.
b:Corrected value
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Fig. 1. Effects of heat treatment of soy milk on acid
production by lactic acid bacteria.

— 0— : lactobacillus bulgaricus
... @+ : Louconostoc mesenteroides
—@— : Lactobacillus acidophilus
<O+« : Lactobacillus casei

—X=— : Streptococcus lactis
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Table 5. Effects of heat treatment of soy milk on growth
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Kanda 5¢@V2 2f8kKE 2 & F-/& 90C, 100C,
121°Coll A4 108 =& 208-7 7FE3kaL L, acidophilus
& AFsle 9T EeE ghEo] TR stEA s R4t

and acid production by S. lactis®

: Lo b
Titratable acidity

Degree of % as lactic % of Viable cell count

heat treatment pH acid unheated {CFu/ml)

nitial value 6.35-6.60 0.07-0.09

(range)

Unheated 4.35 0.26 100 9.0 x 108

60°C 10 niin 4.30 0.28 108 9.7 x 108
30 min 4.30 0.28 108 1.1 x 10°

95°C 10 min 4.30 0.28 108 9.9 x 10°
30 min 4.30 0.28 108 1.1 x 10°

121°C 1 min 4.25 0.28 108 1.2 x 10°
5 min 4.25 0.28 108 1.3 x 10°
15 min 4.20 0.285 110 16 x 10°

a:Values are averages of five experiments.
b:Corrected value
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Table 6. Effects of heat treatment on oxidation-reduction potential of soy milk and volatile sulfides liberated

from soy milk

Degree of
heat treatment

Level of oxidation
reduction potential

Relative amount of
volatile sulfides®

Unheated 284
o 0 min 263
80°C 30 min 247
o 10 min 242
95°C 30 min 234
1 min 187

121°C 5 min 176
15 min 118

++
4+
+444

a: O-R potential of soy milk was measured with combination electrode of platinum and saturated calomel

and pH meter (DMS DP-215),
Values are averages of two experiments.

b: Volatile suifides generated in soy milk were estimated by degrees of blackening on dried lead acetate

(1N)-soaked filter paper placed on mouth of flask during heating.

more intense, the more + singns.

Values are averages of two experiments.
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Table 7. Effects of heat treatment of soy milk on flavor
of soy yogurt beverage®

Average flavor score ®
Degree of Overall
heat treatment acceptability Ordor  Texture
95°C 30 min 5.76 a 5.52 a 5.30 a
60°C 10 min 5.30 b 5.09 b 5.06 a
Unheated (R) 500 b 497 b 5.06 a
121°C 15min 4.09 ¢ 4.24 ¢ 4,18 b

0:Soy yogurt beveroges were prepared from soy milk fer-
mented by L. bulgaricus for 24 hours.

b: Any two means not foliowed by the same letter are
significantly different ot the 5% level.

The scores were assigned numerical values 1to 9 with
* no difference between sample and reference equaling
5, “extremely better thon reference - equaling 9 and
“extremely inferior to reference » equaling 1.
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Table 8. Effects of heat treatment of soy milk on sedimentation of curd in soy yogurt beverage®

Degree of °
\ heat Unheated 60°C 60°C 95°C 95°C 121°C 121°C 121 C
treatment 10 min 30 min 10 min 30 min 1 min S min 15 min

m
Degree of sedimentation (%)

0 0 0 0 0 0 0 0 0

1 87 84 84 75 75 38 21 1

3 88 85 85 76 76 52" 34 5

6 88 85 85 76 76 61 46 13

12 88 85 85 76 76 65 56 28

24 88 86 85 77 7 69 65 42

48 88 86 86 77 17 70 68 55

a:Soy yogurt bevreages were prepared from soy milk fer mented by L. bulgaricus for 24 hours.

Valves are averages of five experiments.
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