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Preparation and Characteristics of Yogurt from Milk Added
with Soy Milk and Brown Rice

Ki-Suk Jeoun, Youn-Jung Kim and Shin-In Park
Department of Food & Nutrition Kyungwon University, Songnam

Abstract

New type yogurts were prepared by fermenting whole milk containing soy milk and/or brown rice
with single or mixed culture of 4 types of lactic acid bacteria(Lactobacillus acidophilus, Lactobacillus
bulgaricus, Leuconostoc mesenteroides, Streptococcus thermophilus). The curd yogurts were evaluated by
acid production (pH, titratable acidity), number of viable cell, keeping quality and sensory property.
Addition of soy milk and brown rice markedly stimulated the acid production and propagation of
lactic acid bacteria, and slightly increased the Brix degree. Among the organisms tested, the mixed
culture of Leuconostoc mesenteroides and Strepiococcus thermophilus produced the highest amount of
acid, and that of Leuconostoc mesenteroides and Lactobacillus acidophilus showed the highest number
of viable cell counts. When curd yogurt added with soy milk and brown rice was kept at 3C for
15 days, its keeping quality was relatively good. The sensory evaluation showed that the curd yogurt
containing soy milk and brown rice slightly reduced the texture property and overall acceptability

comparing with milk yogurt.
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Table 1. Composition of milk, soy milk, and brown rice
Composition (%)
Material - P -
Monsture Protein Fat Carbohydrate
Milk 88.60 2.92 345 446
Soy milk 89.30 3.64 3.15 3.30 10.70
Brown rice? 11.00 7.20 2.50 7.60 89.00
"Cited from ‘Food composition table” (1991)%
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Fig. 1. Changes of pH in various yogurt samples during fermentation
Product codes(M, SM, BR, SM+BR) are the same as explained in Table 2.
Strain codes: LA (-O-), LB (-¢-), LM (-01), ST (-a-), LS (v-), AL (-@-), AS (-e-), BL (-®), BS (-a-)
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Fig. 2. Changes of titratable acidity in various yogurt samples during fermentation
Product codes(M, SM, BR, SM+BR) are the same as explained in Table 2.
Strain codes: LA (-O-), LB (-¢-), LM ({)-), ST (-~-), LS (-v9), AL (-@-), AS (-e-), BL (m-), BS (-a-)
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Fig. 3. Changes of viable cell counts in various yogurt samples during fermentation
Product codes(M, SM, BR, SM+BR) are the same as explained in Table 2.
Strain codes: LA (-C-), LB (¢, LM (£1), ST (&9, LS (-v), AL (-@-), AS (-¢-), BL (m-), BS (-a-)
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Table 2. Changes of Brix degree in various yogurt samples during fermentation
Brix
Incubation
Sample? ) Culture?
time(hours)
LA LB LM ST LS AL AS BL BS
M(control) 0 89 9.3 9.3 9.5 9.0 89 9.7 9.3 9.1
6 9.0 9.0 9.0 92 86 88 8.8 85 8.7
12 35 84 84 8.0 80 35 3.6 8.2 85
24 3.0 4.1 3.1 3.0 3.0 3.0 3.0 3.2 31
SM 0 9.6 9.7 9.7 9.5 9.3 9.5 9.2 9.6 93
6 9.1 8.9 9.1 9.1 8.9 9.0 89 9.0 95
12 9.0 88 9.1 5.6 30 88 5.0 89 55
24 31 30 2.8 2.8 24 25 28 2.7 27
BR 0 114 10.9 114 115 11.1 112 11.1 113 11.0
6 10.9 10.3 10.7 104 10.5 10.8 10.6 9.8 94
12 10.2 4.0 4.3 40 4.0 4.9 39 54 4.0
24 49 40 4.8 4.0 39 4.0 4.0 4.0 4.0
SM+BR 0 124 10.7 10.4 12.3 109 105 113 104 111
6 119 10.1 4.1 12.0 4.1 4.7 111 45 10.8
12 10.8 9.3 4.7 46 4.1 4.7 49 44 4.1
24 4.0 45 52 40 40 5.0 42 49 4.1
"M(control): Milk yogurt
SM: Milk+Soy milk yogurt
BR: Milk+Brown rice yogurt
SM+BR: Milk+ Soy milk+ Brown rice yogurt
JLA: Lac. acidophilus
LB: Lac. bulgaricus
LM: Lac. mesenteroides
ST: Str. thermophilus
LS: Leu. mesenterotides+ Str. thermophilus
AL: Lac. acidophilus+ Leu. mesenteroides
AS: Lac. acidophilus+ Str. thermophilus
BL: Lac. bulgaricus+ Leu. mesenteroides
BS: Lac. bulgaricus+ Str. thermophilus
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Fig. 4. Changes in the pH of curd yogurt at 3°C
Product codes(M, SM, BR, SM+BR) are the same as explained in Table 2.
Strain codes: LA (-O-), LB (-9, LM (1 1), ST (-2, LS (-7), AL (-@-), AS (--), BL (), BS (-a-)
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Fig. 5. Changes in the titratable acidity of curd yogurt at 3°C
Product codes(M, SM, BR, SM+BR) are the same as explained in Table 2.
Strain codes: LA (-0-), LB (<), LM (L), ST (-2-), LS (-v-), AL (-@-), AS (-e-), BL (®-), BS (&)
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Fig. 6. Changes in the viable cell counts of curd yogurt at 3°C
Product codes(M, SM, BR, SM+BR) are the same as explained in Table 2.
Strain codes: LA (-O-), LB (<), LM ({3, ST (-2-), LS (-v-), AL (-@-), AS (-¢-), BL (®-), BS (-a-)
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Table 3. Changes in the Brix degree of curd yogurt at 3°C

Period of

Sample? storage
(days) LA LB
M(control) 3 3.1 3.1
6 3.0 3.0
9 3.7 3.5
12 35 34
15 3.6 3.8
SM 3 4.0 3.1
6 39 3.0
9 4.0 3.1
12 4.0 3.8
15 4.1 4.1
BR 3 5.2 4.0
6 5.1 44
9 5.0 4.0
12 5.0 45
15 4.9 4.1
SM+BR 3 4.5 4.7
6 5.1 4.2
9 5.0 4.0
12 5.2 44
15 5.4 44

6.1

3.0
30
3.5
3.6
2.5
3.1
3.0
2.9
3.3
3.0
4.0
4.5
4.0
3.8
4.0
4.0
4.5
4.2
4.2
4.0

Brix

Culture?

LS AL AS BL

3.0 3.2 3.0 3.0

3.0 3.2 30 2.9
34 3.8 34 34
36 3.6 32 3.3
2.6 3.1 26 2.0
24 3.0 3.0 3.0
24 39 3.0 3.0
26 3.0 3.0 3.0
2.8 34 3.0 3.0
2.8 31 3.1 3.1
4.0 4.3 4.0 4.1
4.5 44 41 4.6
4.0 4.1 4.0 4.2
43 4.3 4.1 44
44 4.4 4.2 4.4
4.0 5.0 4.0 4.5
4.0 5.3 4.1 4.7
4.0 55 4.2 4.6
4.0 5.6 4.0 4.7
4.0 6.0 4.2 4.8

BS

31
30
34
3.6
24
30
3.0
2.7
30
28
40
4.3
40
4.3
40
4.0
4.1
4.3
4.0
4.0

DProduct codes(M, SM, BR, SM+BR) are the same as explained in Table 2.
BStrain codes(LA, LB, LM, ST, LS, AL, AS, BL, BS) are the same as explained in Table 2.

Table 4. Sensory evaluation of curd yogurt

Attributes
Tdste Mouth feel
4 90’ 4.03°
4.64% 3.83¢
4.75 5.91%
4.33? 5.03"

SampleV _—
Color Odor
M(control) 3.97¢ 5.09°
SM 6.40° 2.92°
BR 4.40¢ 4.20¢
SM+BR 5.36" 463"

4.32¢
3.30°
3.10¢
3.69

Overall acceptability

YProduct codes(M, SM, BR, SM+BR) are the same as explained in Table 2.

YMeans with the same lettered superscripts in a column are not significantly different at the 5% level.
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