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Physicochemical Properties of Rice Flour by Lactic Acid Fermentation
Choi, Yoon Hee - Kim, Sang Bum - Cho, Yong Sik - Kim, Eun Mi - Park, Shin Young - Kim, Tae Young
Depart. of Agrofood Resources, National Academy of Agricultural Science RDA, Suwon, Korea

ABSTRACT

The physicochemical properties of the lactic acid fermented rice flour prepared using
ABT-L(mixture of Lactobacillus acidophilus, Bacillus longum, Streptococcus thermophilus)
were investigated. The efficiency of deproteinizing of lactic acid fermentated rice was
higher than soaking fermented rice. The structural properties of lactic acid fermented rice
flour showed slightly decreased inner particle size but maintained regular structural form.
Molar mass and molar size after being treated with soaking or lactic acid fermentation
were decreased. Amylograms except for pasting temperature of lactic acid fermented rice
flours or soaking fermented rice flours were more significantly decreased than the control
sample. The ratio of flours passed through 100 mesh and 150 mesh sieves of lactic acid
fermented rice flours were higher than soaking fermented rice flours. Lactic acid fermented
rice flours being passed through 100 mesh sieves showed finer particle flours than those
treated with soaking. These results showed that lactic acid fermentation, which can have a
high efficiency on the deproteinizing of rice, contributed to the changes of particle size

and its distribution of rice flour.
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Table 1. Crude protein contents of rice flours after
treated with soaking or lactic acid fermentation

Unit: %)

Treatment Cn:(l);z::em
Control 8.53+0.10°
Soaking ferment. room temp. 4hr. 8.06£0.06"
Soaking ferment. room temp. 2days  7.25+0.15°
Lactic acid ferment. 37C 2days 5711023
Lactic acid ferment. 37°C 3days 4.93+0.04°

1) Values are means+SD.

2) Means in a column followed by different supercripts
are significantly different(p<0.05) by Duncan’s multiple
test.
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Fig. 1. Internal structure of rice flours after treated
with soaking or lactic acid fermentation
using SEM.
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Table 2. Comparison of molar mass and molar size
among rice flours after ftreated with
soaking or lactic acid fermentation

Treatment Molar mass Molar size
(<10’ g/mol) (radius granul (nm))
Control 11.54 167.9
Soaking ferment.
37C, 2 days 6.59 1324
Lactic acid ferment.
37°C, 2 days 9.04 157.7
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Table 3. Color and whiteness value of rice flours
after treated with soaking or lactic acid

fermentation

Treatments L a b Whiteness
Contro} 94.7 -0.32+0.02" 3.90+0.07° 73.320.17°
Soaking
ferment. room 94.8 0.17+0.02° 3.14:0.03" 90.8+0.15°
temp. 4hr.
Soaking
ferment. room 94.6 -0.34£0.01° 2.65+0.03° 92.430.23°
temp. 2days
Lactic acid
ferment. 37C, 95.0 -0.31:001° 2.55:0.02° 93.6+0.06°
2days
Lactic acid
ferment. 37°C, 94.9 -0.300.01° 2.51+0.03° 94.1+0.06"
3days :

1) Values are meanstSD.

2) Means in a column followed by different supercripts
are significantly different(p<0.05) by Duncan’s multiple
test.
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soaking or lactic acid fermentation using RVA

Viscosity(RVU)
Peak T Final Break Pastin,
Treatments o .roug.h ) ma. Setback  Consistency . g
viscosity  viscosity  viscosity down EP) ®H H/P ratic  temp.
®) (H (F) (P-H) {9)
Control 280+1.00° 175+5.13° 293+5.13" 105+5.85° 12.7+5.50° 117+230° 0.6320.02°  68.1
Soaking ferment.
g Temmen 231£173° 138:3.06° 236:4.04° 93:152° 47:230°  97+1.52° 060+001°  68.1
room temp. lday
Soaking fi t.
g fermen 17322.00° 101£7.37° 168+7.93° 72+550° -5.0:6.08° 67:0.57° 0.58+0.03" 682
room temp. 2days
Soaking ferment.
oaxime Ternen 181:1.530 11122.51° 187+2.88° 70:346° 67416 77:L15" 061002  68.1
room temp. 3days
Lactic acid ferment. . . . . . . c
. 222+1.73° 111+2.08° 191+1.00° 111+1.52° -31.0£1.00° 80+1.15° 0.50+0.01 68.1
377C, 2days
Lactic acid ferment. ¢ R . 4 q ; c
. 130£2.64 66+1.73° 113+2.08° 64+2.64° -163+2.88° 47+0.57 0.51£0.01 68.2
37°C, 3days

1) Values are means+SD.

2) Means in a column followed by different supercripts are significantly different(p<0.05) by Duncan’s multiple test.
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Table 5. Ratio of rice flours passed by sieve pore
and moisture contents of rice flours after
treated with soaking or lactic acid fermentation

(Unit : %)
Sieve pore size  Moisture

Treatments
100mesh 150mesh contents

Soaking f £, .

g fermen 81.9+030° 74.6:0.10°  28.1
at room temp. for 4hr.
Soaking ferment.

g fermen 83.4+037°75040.13 300
at room temp. for 2days
Soaking ferment.

84.8+0.67 76.4+0.44° .7
at 37°C for 2days *0.67 76420 30

Lactic acid ferment.
at 37C for 2days
Lactic acid ferment.
at 37°C for 3days

89.5+0.39" 79.9+031° 264

9641023 90.840.12° 29.8

1) Values are meansSD.

2) Means in a column followed by different supercripts
are significantly different(p<0.05) by Duncan’s multiple
test.
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Fig. 2. Particle size distributions of rice flours
passed by 100 mesh sieve after treated
with soaking or lactic acid fermentation,
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