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ABSTRACT

The objective of this experiment was to select the best strain of lactic acid bacteria for the manufacture of
new type of yogurt with rice powders. Changes in pH, titratable acidity, viable cell counts, viscosity, organic
acid contents, carbohydrates during fermentation were monitored and sensory evaluation were examined. The
yogurt added with 4% rice or skim milk powders and L. salivarius ssp. salivarius culture did not reach pH
4.5, because the production of acids in this media for the culture was weak. The yogurt added with 4% rice
or skim milk powder with L. casei, the pH was low and the titratable acidity was high, and therefore the
quality of yogurt after 8 hours from fermentation was not high. The yogurt added with 4% rice or skim milk
powders with a mixed culture of B. longum, L. acidophilus, Streptococcus salivarius ssp. thermophilus was
considered best for achieving pH 4.5 and titratable acidity of 1.0 % from 8 to 14 hours. The yogurt with a
mixed culture had more acetic acid. Galactose was accumulated when L. salivarius ssp. salivarius or the mixed
culture were used for fermenting yogurt. In sensory evaluation, the yogurt with the mixed culture received
high overall sensory score. From these results, a mixed culture of B. longum, L. acidophilus, Streptococcus
salivarius ssp. thermophilus was identified as the best for the manufacture of yogurt added with rice powder.
(Key words : Rice powder, Lactic acid bacteria, Viable cell counts, Viscosity, Organic acid, Sensory evaluation)
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Table 1. Changes of pH during fermentation by various lactic acid bacteria

Incubation Time(hrs)

Sample

0 2 4 8 10 12 14
RP A 6.34 6.14 5.97 5.81 5.68 5.66 5.56 5.55
RP B 6.26 5.94 5.47 4.75 4.07 381 3.75 381
RP C 6.28 5.63 4.97 4.60 4.40 4.33 4.29 4.27
SMP A 6.29 6.17 6.07 5.99 5.91 5.91 5.85 5.84
SMP B 6.22 5.93 5.47 4.79 4.18 418 3.73 3.79
SMP C 6.32 5.76 5.19 4.86 4.66 4.66 4.49 4.49

RP : 4% rice powder, SMP : 4% skim milk powder.
A : L. salivarius ssp. salivarius.
B : L. casei YA-70.

C : mixed culture(B. longum, L. acidophilus and Streptococcus salivarius ssp. thermophilus).
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Table 2. Changes of titratable acidity during fermentation by various lactic acid bacteria

(unit: %)
Incubation Time(hrs)

Sample

0 2 4 6 8 10 12 14
RP A 0.39 0.34 0.38 0.42 0.46 0.52 0.58 0.58
RP B 0.42 0.52 0.80 1.02 1.13 1.27 1.39 1.43
RP C 0.39 0.47 0.75 0.92 1.12 1.39 1.55 1.67
SMP A 0.40 0.41 0.50 0.52 0.52 0.53 0.58 0.60
SMP B 0.48 0.47 0.60 0.95 1.35 171 2.05 2.05
SMP C 0.39 0.41 0.55 0.78 1.01 1.10 1.20 121

RP : 4% rice powder,

A : L. salivarius ssp. salivarius.
B : L. casei YA-70.
C : mixed culture(B. longum, L. acidophilus and Streptococcus salivarius ssp. thermophilus).
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SMP : 4% skim milk powder.
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Table 3. Changes of viable cell count during fermentation by various lactic acid bacteria

(unit : cfu/mg)

Incubation Time(hrs)

Sample
0 2 4 6 8 10 12 14

RP A 78x10° 14x10° 12x10° 12x10° 1.0x10° 96x10" 96x10" 23x10°
RP B 86x10° 27x10" 52x10° 67x10° 12x10° 1.7x10° 12x10° 1.9x10°
RP C 43x10° 43x10° 79x10° 81x10° 87x10" 72x10" 66x10° 15x10°
SMP A 16x10° 30x10° 11x10° 81x10®° 1.2x10° 69x10° 10x10° 25x10°
SMP B 12x10° 36x10° 96x10" 12x10° 31x10° 18x10° 16x10° 35x10°
SMP C 53x10° 69x10" 1.0x10° 96x10° 11x10° 11x10° 12x10° 47x10°

RP : 4% rice powder,

A : L. salivarius ssp. salivarius.
B : L. casei YA-70.
C : mixed culture(B. longum, L. acidophilus and Streptococcus salivarius ssp. thermophilus).

SMP : 4% skim milk powder.
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Table 4. Viscosity of yogurt by various lactic
acid bacteria

(unit: cP)
Sample* Viscosity
RP A 400°
RP B 1,150°
RP C 1,300°
SMP A 425°
SMP B 1,450°
SMP C 1,850
F-value 13.34

Values with different letters are significantly different
(p<0.05).

RP : 4% rice powder, SMP : 4% skim milk powder.
A : L. salivarius ssp. salivarius.

B : L. casei YA-70.

C : mixed culture(B. longum, L. acidophilus and Strepto-

coccus salivarius ssp. thermophilus).
*Samples is prepared from yogurt that has reached

1.0% titratable acidity.
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Table 5. Organic acid contents of yogurt by various lactic acid bacteria

(unit : mM)
Sample* Tartaric acid Lactic acid Acetic acid Isobutyric acid

Control : RP 4 0.40 157.10 - 11.59

SMP 4 0.38 203.32 - 17.06
RP A 7.97 93.24 - -
RP B 4.96 79.80 - -
RP C 14.40 93.29 36.81 -
SMP A 10.95 73.94 0.34 10.89
SMP B 10.49 102.57 0.49 -
SMP C 18.42 87.68 43.98 -

RP : 4% rice powder, SMP : 4% skim milk powder.
A : L. salivarius ssp. salivarius.
B : L. casei YA-70.

C : mixed culture(B. longum, L. acidophilus and Streptococcus salivarius ssp. thermophilus).
* Samples is prepared from yogurt that has reached 1.0% titratable acidity.
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Table 6. Changes of carbohydrates of yogurt by various lactic acid bacteria

(unit: %)
Carbohydrates
Sample Lactose .
Hydrolysis rate of Lactose Galactose
0 hr TA* 1.0%

Control : RP 4 4.44 3.54 20.27 0.92

SMP 4 7.56 5.05 33.20 1.03
RP A 3.38 1.42 58.10 -
RP B 312 2.12 32.00 -
RP C 3.10 1.83 4112 -
SMP A 5.37 4.73 11.88 0.21
SMP B 5.29 4.57 1353 -
SMP C 5.76 4.27 25.79 0.23

RP : 4% rice powder, SMP : 4% skim milk powder.
A : L. salivarius ssp. salivarius.
B : L. casei YA-70.

C : mixed culture(B. longum, L. acidophilus and Streptococcus salivarius ssp. thermophilus).
* Samples is prepared from yogurt that has reached 1.0% titratable acidity.
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Table 7. Sensory evaluation of yogurt by various lactic acid bacteria

Sample* Color Flavor Sweet and sour taste Texture Overall acceptability
RP A 3.69+0.712° 2.97+0.823° 3.45 + 1.152° 2.90 +0.900° 2.93+1.222"

RP B 351+0574° 2.93+0.753 3.14 +0.789% 3.28 + 0.960% 2.97+0.823°

RP C 345+0.631° 3.38+0.728° 3.59+0.786° 3.45 +0.985° 3.52 +0.785°
SMP A 324+0739° 272 +0.996" 2.66 +1.140° 2.72+0.797° 2.55 +1.270°
SMP B 3.24+0646° 252 +0.738° 2.45 +0.948° 2.76 +0.912° 2.24 +0.988°
SMP C 3.62+0.676° 2.90+0.724 3.21 +0.774 2.93+0.842° 3.03 +0.906°
F-value 2.336 3.742 6.431 3.043 5.364

Values with different letters are significantly different(p<0.05).

RP : 4% rice powder, SMP : 4% skim milk powder.
A : L. salivarius ssp. salivarius.
B : L. casei YA-70.

C : mixed culture(B. longum, L. acidophilus and Streptococcus salivarius ssp. thermophilus).
“Samples is prepared from yogurt that has reached 1.0% titratable acidity.
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