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Abstract

The physicochemical propetties of spray-dried rice flour with Lactobacillus plantarum CGKW3 were investigated.
Amylose and damaged starch contents of spray-dried rice flour (S10, S20, S30, and S50) with L plantarum CGKW3
were 14.18~17.75% and 24.65~34.08%, respectively. The particle size of spray-dried rice flour was 82.28~131.17
um. The rice flour with L plantarum CGKW3 showed a good powder flowability. The water absorption and water
solubility of spray-dried rice flour were 1.96~2.13 and 9.91~21.95%, respectively. Thermal properties measured
by differential scanning calorimeter revealed that the enthalpy (A H) for starch gelatinization were highest in the
rice flour (S50) with L plantarum CGKW3. When compared, the viable cell number of spray-dried rice flour
were found to be in the following order: S10 (5.78 log CFU/g) < S20 (6.38 log CFU/g) < S30 (6.69 log CFU/g)
< S50 (7.11 log CFU/g). The survaival rate of L plantarum CGKW3 was 60.02-73.85% which reflected the
improvement in the quality of rice flour with an increase in treatment concentration. Based on our results, spray-dried
rice flour with L plantarum CGKW3 could be used in various types of rice foods.
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Brix value of blank filtrate
Brix value of sample filtrate
Volume of slurry

= Sample weight

Conversion factor = 1.64
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Table 1. Amylose contents, damaged starch contents, and particle
size of rice flour that included Lactobacillus plantarum CGKW3

by a spray-drying process

Samoles” Amylose content ~ Damaged starch Particle size
P (%) content (%) (um)
Non 19.91+0.282 38.95+1.39" 7721:0.18°
S10 14.184036° 34.08+0.53" 82.28+0.57"
$20 15.82+0.26" 33.78+091° 84.24+0.12°
$30 16.9240.45° 33474105 85.5440.11°
850 17.75+0.09" 24.65+1.58° 131174129

"Non, spray-dried powder of 100% rice flour; S10, spray-dried powder of 10% rice
flour included L plantarum CGKW3; S20, spray-dried powder of 20% rice flour
included Z plantarum CGKWS3; S30, spray-dried powder of 30% rice flour included
L plantarum CGKW3; S50, spray-dried powder of 50% rice flour included L.
plam,arum CGKW3.

"Means+SD (n=3) within each column
significantly different (p<0.05).

(a-e) followed by the same letter are not

Yolume (%)
F-Y

1 10 100 1000
Particle Diameter (Hm)

Fig. 1. Particle size distribution of rice flour included Lactobacillus
plantarum CGKW3 by spray-drying process.

Non, spray-dried powder of 100% rice flour; S10, spray-dried powder of 10% rice
flour included Z plantarum CGKW3; S20, spray-dried powder of 20% rice flour included

L plantarum CGKW3; S30, spray-dried powder of 30% rice flour included L plantarum
CGKWS3; S50, spray-dried powder of 50% rice flour included L plantarum CGKW3.

(A) Non B) S10 -

© S20
Fig. 2. Scanning electron microscope (3.0kV*1,000) of rice flour that included Lactobacillus plantarum CGKW3 by a spray-drying process.

Non, spray-dried powder of 100% tice flour; S10, spray-dried powder of 10% rice flour included L plantarum CGKW3; S20, spray-dried powder of 20% rice flour included
L plantarum CGKW3; S30, spray-dried powder of 30% rice flour included L plantarum CGKW3; S50, spray-dried powder of 50% rice flour included L plantarum CGKWS3.
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Table 2. Moisture contents, water absorption index (WAI), and
water solubility index (WSI) of rice flour that included Lacfobacills
Plantarum CGKW3 by a spray-drying process

1 Moisture content WSI

Samples %) WAI %)
Non 33440417 2.39+0.03 0.68+0,04°
S10 2404047 1.96+0.03° 21.95+0.17°
$20 2.62+042° 1.9620.04° 18.49+1.53"
$30 2324026 2.05+0.02° 10.95+0.53°
S50 2484037 2134003 991+027°

"Non, spray-dried powder of 100% rice flour; S10, spray-dried powder of 10% rice
flour included L plantarum CGKW3; S20, spray-dried powder of 20% rice flour
included L plantarum CGKWS3; S30, spray-dried powder of 30% rice flour included
L plantarum CGKW3; S50, spray-dried powder of 50% rice flour included L. plantarum
CGKWS3.

Means+SD (n=3) within each column (a-d) followed by the same letter are not
significantly different (p<0.05).
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Table 3. Differential scanning calorimeter of rice flour that included
Lactobacillus plantarum CGKW3 by a spray-drying process

Samples” T.:°2> ’1:?2) 1:02) AR
P (0) (C) (0) ()
Non 24.84 97.01 177.39 191.8
S10 2522 89.26 168.29 128.9
S20 2522 97.90 174.54 172.0
S30 2522 99.01 171.77 196.2
S50 24.47 103.77 180.80 1994

"Non, spray-dried powder of 100% rice flour; S10, spray-dried powder of 10% rice
flour included L plantarum CGKW3; S20, spray-dried powder of 20% rice flour
included L plantarum CGKWS3; S30, spray-dried powder of 30% rice flour included
L plantarum CGKW3; S50, spray-dried powder of 50% rice flour included L. plantarum
CGKW3.

T, T,, T, indicate gelatinization onset, peak and completion temperatures, respectively;
AH 18 designated as gelatinization enthalpy.
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Table 4. Viable cell count, pH, and acidity of rice flour that included
Lactobacillus plantarum CGKW3 by a spray-drying process

Samplesl) Viable cell countz) o Acidity
log CFU/g % (%)
Non - - 6.78:0,02" ND”
510 578:024"  60.02£253  4042001°  072:001°
$20 638£009°  6625097°  4.04:000°  0.56+0.04"
$30 6.69+0.18"  6947+1.90°  4.05:00°  0.42+001°
S50 7112015 7385:155" 4112001 0312001

"Non, spray-dried powder of 100% rice flour; S10, spray-dried powder of 10% rice
flour included L plantarum CGKW3; S20, spray-dried powder of 20% rice flour
included L plantarum CGKWS3; 830, spray-dried powder of 30% rice flour included
L plantarum OGKW3; S50, spray-dried powder of 50% rice flour included L. plantarum
CGKWS3.

2% of culture medium on L plantarum CGKW3,

IMeans+SD (n=3) within each column (a-d) followed by the same letter are not
significantly different (p<0.05).

“Not detected.
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