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Effect of Moisture Content of Paddy on Properties of Rice Flour

Sang Sook Kim and Young Jin Kim

Korea Food Research Institute

Abstract

Properties of dry milled rice flours made of paddy with different moisture content (12.6, 18.4 and
24.4%) were compared with those of wet milled rice flour. Among dry milled rice flour, the higher
moisture content of paddy the finer particle size and the more distinct shape of starch were observed.
As the moisture content of paddy increased, L (lightness) value and water absorption index of rice
flour were increased, while setback in amylogram and water soluble index were decreased. Lower
gel consistency and gel strength were found in dry milled rice flours than in wet milled rice flour,
while no significant difference was found among dry milled rice flours. Enthalpy for melting crystalline
of retrograded gels was higher in dry milled rice flours made of paddy with 24.4% moisture content
than in other dry milled rice flours. Wet milled rice flour had lower retrogradation enthalphy than

dry milled rice flours.
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Table 1. Change in moisture content during milling and
proximate analysis” of rice flours made of paddy with
different moisture content in comparison with that of
wet milled rice flour

Dry milled rice flour made

Characteristics of paddy with moisture Wet milled

content of rice flour?
126% 184% 244%

Moisture content(%)

White rice 121 16.8 21.7 12.1
Rice Flour*** 10.1° 14.3" 17.3% 579
Fat*** 0.94* 0.39 0.17¢ 0.34°
Protein 6.70 6.60 6.36 6.54
Ash*** 0.59° 0.47° 0.37% 0.31°¢
Amylose 251 249 24.6 26.2
Yield of 51.0 52.1 439 -

milled rice?

***Significantly different at p=0.001.

acdValues with the same alphabet are not significantly dif-
ferent within a row.

UFat, protein, ash, amylose were made on the basis of
dry weight.

Wet milled rice flour was prepared by milling of paddy
with 12.6% moisture content, followed by steeping, drai-
ning, pin-milling and drying.

PMoisture content after drying.

HWeight of milled rice/weight of paddy)X 100 (%).
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Fig. 1. Cumulative size distribution of rice flour; 1)
dry milled rice flour made of paddy with 12.6% mois-
ture content (MC), 2) dry milled rice flour made of
paddy with 18.4% MC, 3) dry milled rice flour made
of paddy with 24.4% MC, and 4) wet milled rice
flour

Fig. 2. Scanning electron micrograph of rice flour; 1)
dry milled rice flour made of paddy with 12.6% mois-
ture content (MC), 2) dry milled rice flour made of
paddy with 18.4% MC, 3) dry milled rice flour made
of paddy with 24.4% MC and 4) wet milled rice flour
(X 2,000)
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Table 2. Color (L, a, and b) values of rice flour

Dry milled rice flour made

Characteristics  of paddy with moisture  Wet milled
content of rice flour
12.6% 184%  244%
Lt 89.73¢  90.89¢ 91.81° 9244°
a -015 —020 —-010 —005
b*** 6.70° 5.65° 4.08° 4.89°

Sraepel 47hR
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Table 3. Water Absorption Index (WAI) and Water
Soluble Index(WSI) of rice flours

Dry milled rice flour made
of paddy with moisture Wet milled

Characteristics

content of rice flour
126% 184% 24.4%
WA 2405 2505° 2578 2.147¢
WS>+ 23000 23200 1.960° 0.727¢

***Significantly different at p=0.001.
acdValyes with the same alphabet are not significantly dif-
ferent within a row.
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Fig. 3. Correlation between particle size deteremined
by Coulter counter (Elzone 280PC) and ‘L’ value
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***Significantly different at p=0.001.

Table 4. Amylogram data"” with rice flour dispersions

Dry milled rice flour made

Characteristics of paddy with moisture Wet milled

content of rice flour
126% 184% 24.4%

Peak viscosity 3475 367.5 407.5 582.5

(B.U.)

Hot paste 2750 2665 3100 4135

viscosity? (B.U.)

Cold paste 4950 4635 4675 705.5

viscosity® (B.U.)

Breakdown® 725 101.0 97.5 169.0

B.U)

Total setback® 2200 3470 1575 292.0

(B.U)

Setback® (B.U.) 1475 96.0 60.0 123.0

Initial pasting 80.75 70.25 7175 63.50

temperature (C)

Ymean values of two measurements.

Hot paste viscosity of 8% rice flour dispersion was mea-
sured after holding for 30 min. at 95TC.

MCold paste viscosity of 8% rice flour dispersion was
measured after holding for 2 min. at 50C. It was recored
after measuring hot paste viscosity.

YBreakdown=peak viscosity —hot paste viscosity.

MTotal sethack=cold paste viscosity —hot paste viscosity.
“Setback = cold paste viscosity —peak viscosity.
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Table 5. Gel consistency and gel strength of rice
flour

Dry milled rice flour made

Characteristics of paddy with moisture Wet milled
content of rice flour
126% 184% 244%

Gel consistency (mm)

After 30 min** 56.7° 58.5% 61.2 38.8°
After 60 min*** 66.7% 66.57 66.22 423"

Gel strength 158° 109° 160" 295?
(gram)

> #+*+Significantly different at p=0.01, and 0.001 respecti-
vely.
#dValues with the same letter within a row are not diffe-
rent.
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Table 6. Thermal phase transition and retrogradation properties of rice flour dispersions by differential scanning

caloriemetry

Characteristics of

Dry milled rice flour made of

thermal phase trasition paddy with moisture content of Wet milled
12.6% 18.4% 24.4% rice flour
Gelatinization
Onset temperature(C)*** 58.1 56.7" 54.8¢ 56.2"
Peak temperature(C)*** 65.7 65.1° 64.4° 64.1°
Enthalpy(cal/g)*** 141° 1.31° 1124 2.32
Retrogradation after 7 days
Onset temperature(C) 49.0 474 479 50.2
Peak temperature(C)** 53.9%® 54.0° 55.6 53.2"
Enthalpy(cal/g)*** 0.08 0.11° 0.27° 0.04°
Retrogradation after l4days
Onset temperature(C) 49.0 487 4382 482
Peak temperature(C) 554 54.8 56.1 54.4
Enthalpy(cal/g)*** 0.32% 0.27° 0.44° 0.27°

** we*Significantly different at p=0.01, and 0.001 respectively.

#dValues with same letter within a row are not different.
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