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Abstract

The physicochemical properties of Korean rice flour cultivars (Saemimyeon [SM), Hanareum No. 4 [HA], and Milyang
No. 328 [MY]) with different amylose contents were analyzed and the effects of rice flour blending on their phys-
icochemical property changes were investigated in this study. The swelling power of three different cultivars was
similar at 60°C, but MY showed significantly enhanced swelling power at 80°C compared to SM and HA. In the
pasting profile, MY showed significantly lower final and break-down viscosities than SM and HA due to its weak
granular rigidity. In the case of the 1:1 blending of SM-MY and HA-MY, the measured values of swelling power
and solubility were greatly decreased at 80°C, and the setback and final viscosity were significantly increased com-
pared to their predicted arithmetic average values, showing the non-additive effects of blending. For the dynamic
viscoelastic properties, SM-MY and HA-MY showed significantly decreased G’ and increased k’ and tand, com-
pared to their predicted average values. In conclusion, the selected rice flour blends had non-additive effects on
swelling power, solubility, pasting, and dynamic viscoelastic properties. These results showed the feasibility of the
rice flour blending to diversify the physicochemical properties of rice flour for better processing suitability.
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Table 1. Swelling power and water solubility values of rice flours and their 1:1 blends

Samole Swelling power (g/g) Water solubility (%) Apparent amylose
P 60°C 80°C 60°C 80°C content (AAC) (%)
SM? - 3.26+0.11*Y 6.42+0.04° 2.50+3.54° 5.00+0.00° 26.9+0.5"
HA? - 4.20+0.00" 6.93+0.11° 0.00+0.00* 6.67+2.89° 17.1£0.8"
MY? - 3.45+0.13* 13.75+0.82° 5.00+0.00° 43.3342.89" 5.540.6°
SM-HA MV 4.13£0.23° 6.49+0.10° 2.50+3.54* 3.33+£2.36¢ -
PV® 3.73£0.06 6.68+0.07 1.25£1.25 5.83+1.18 -
SM-MY MV 3.50+0.29* 9.35+0.46"7 5.00+0.00° 13.33£2.36" -
PV 3.36+0.01 10.09+0.43 3.75+.1.25 24.17+1.18 -
HAMY MV 3.76+0.08* 9.34+0.28"" 5.00+0.00° 18.33£2.36"" -
PV 3.83£0.07 10.34+0.42 2.50+0.00 25.00£2.04 -

"The values represent mean £ SD for three experiments.
JSM: Saemimyeon

YHA: Hanareum No. 4

YMY: Milyang No. 328

MV: Measured value

9PV: Predicted arithmetic average value of each rice flour.

The maker (*) indicates significant difference between the MV and PV by #-test. (p<0.05)
**Values in the same column with different letters superscripts are significantly different by Tukey’s multiple range test. (p<0.05)
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Fig. 1. RVA pasting profiles of rice flours and their 1:1 blends.

X5t tHHa et al., 1999). 733H4 & (break-down)= 3.3}
g 3 Aol gk AFge YEE eE ofdEA
g3 o] JHAAE JEPATKSim et al, 2015). £
T A3} GA] opd R 2 ghepo] & AmHe] e
219.79 RVUE Folg4s Wt o w& ghs vepith
oA E W38T 71 Wre ol m A SRS IR
ALl Bstar 7P e HuAwe Aede
UeERATE Vandeputte et al. (2003)E 10% F=2] A& 5
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3199 tH(Jeong et al., 2013).
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CE HaAA 7 Ao dig e 7AA 8 A
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Table 2. Pasting properties of rice flours and their 1:1 blends
Viscosity (RVU) Pasting temp
Sample o
Peak Trough Break-down Setback Final 0
SM? - 588.25+8.49" 368.46+6.89* 219.79+1.59° 225.04+20.92° 593.50+14.02*  76.65+0.00°
HAY - 526.96+3.48° 256.83+1.18° 270.13+4.66" 129.08+0.59" 385.92+1.77° 70.13+0.04¢
MY - 291.21+14.20¢ 133.1746.13¢ 158.04+0.87¢ 37.75+0.94 170.92+7.07° 70.23+0.04¢
SM-HA MV? 585.46+14.38*  324.33+7.83" 261.13+6.54* 199.38+0.04° 523.71+7.88° 74.18+0.02°"
PV® 557.60+4.23 312.65+2.02 244.96+2.21 177.06+7.60 489.71+£5.58 73.39+0.01
SM-MY MV 370.17£8.42°°7  255.92+7.92° 114.25+0.50 138.54+2.13" 394.46+10.04  72.63+0.03"
PV 439.73+8.02 250.81+4.60 188.9243.42 131.40+7.06 382.21+£2.46 73.4440.01
HAMY MV 360.33+4.17¢" 202.54+6.71¢ 157.79+2.54 99.75+1.67 302.29+8.38" 70.23+0.13¢
PV 409.08+6.25 195.00+1.75 214.08+4.50 83.42+0.12 278.42+1.88 70.18+0.02

DThe values represent mean =+ SD for three experiments.
ISM: Saemimyeon

JHA: Hanareum No. 4

YMY: Milyang No. 328

>MV: Measured value

9PV: Predicted arithmetic average value of each rice flour.

The maker (*) indicates significant difference between the MV and PV by t-test. (p<0.05)

*“Values in the same column with different letters superscripts are significantly different by Tukey’s multiple range test (p<0.05).
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Fig. 2. Plot of G’ (storage modulus), G” (loss modulus) vs.
frequency (Hz) for rice flours and their 1:1 blends at 25°C.

Table 3. Storage (G’), loss modulus (G”), and tand values at
1Hz frequency of rice flours and their 1:1 blends

Sample G' (Pa) G" (Pa) tand
SM? - 1,105.5+10.5*"  95.446.2° 0.09¢
HAY - 569.3+46.6° 62.2+£2.5° 0.11%
My? - 82.9+12.2¢ 33.9£1.9¢ 0.41°

5) b a cd

SM-HA MV 891.0+45.5 89.0+3.8 0.10

pPV® 822.1+£5.4 78.7+1.6 0.10
d&*7) b b
SM-MY MV 363.6+24.4 64.1+1.2 0.18
PV 594.2+0.8 64.6+2.2 0.11
de* be b*
HAMY MV 227.6+20.4 48.74+4.1 0.21

PV 310.8+16.8 47.9+2.5 0.15

UThe values represent mean =+ SD for three experiments.

ISM: Saemimyeon

9HA: Hanareum No. 4

YMY: Milyang No. 328

YMV: measured value

OPV: predicted arithmetic average value of each rice flour.

The maker (*) indicates significant difference between the MV and PV
by #test. (p<0.05)

**Values in the same column with different letters superscripts are
significantly different by Tukey’s multiple range test. (p<0.05)
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Table 4. Slopes (n', n"") and intercepts (k', k') of G', G" versus f (frequency, Hz) data for rice flours and their 1:1 blends

Sample n' log (k") R? n" log (k™) R?
SM? - 0.058+0.002°" 3.05+0.01* 0.98 0.137+0.002¢ 2.01+0.08* 0.89
HAY - 0.073+0.004™ 2.76+0.03° 0.99 0.208+0.004¢ 1.82+0.12° 0.95
MY? - 0.271£0.047¢ 1.95+0.05¢ 0.96 0.314+0.047¢ 1.54+0.02°¢ 0.99

SM-HA MV 0.071£0.001% 2.95+0.02° 0.97 0.177+0.001¢ 1.97+0.03* 0.96

PV® 0.067+0.002 2.89+0.01 - 0.171+0.002 1.91+0.00 -

SM-MY MV 0.122+0.002° 2.57+0.03<"" 0.95 0.23620.002" 1.83+0.03° 0.99

PV 0.165+0.025 2.50+0.02 - 0.225+0.025 1.77+0.00 -
HA-MY MV 0.158+0.008"™ 2.37+0.03%" 0.93 0.2740.008% 1.90+0.02° 0.99
PV 0.174+0.025 2.34+0.03 - 0.259+0.025 1.68+0.02 -

DThe values represent mean + SD for three experiments.
JSM: Saemimyeon

HA: Hanareum No. 4

“MY: Milyang No. 328

MV: Measured value

9PV: Predicted arithmetic average value of each rice flour.

The maker (*) indicates significant difference between the MV and PV by #-test. (p<0.05)
**Values in the same column with different letters superscripts are significantly different by Tukey’s multiple range test. (p<0.05)
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Table 5. Blending effects on physicochemical properties of rice 1:1 EdEE= d= gl vl8] G= foFo =z AR
flours. w -
, 5 5 5 log(k)#t3} tand= S7HE ATh whebA 7He8 A7 71
Properties Parameters ;5{ SM HA MY BAYLS Eale] e @ L%, Fo|Ay B4 EZ
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