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Effects of Pregelatinized Rice Flour on the Textural
Properties of Gluten—-free Rice Cookies

Joon-Kyoung Lee and Jae Kag Lim'
Dept. of Chemical Engineering & Biotechnology, Korea Polytechnic University, Gyeonggi 429-793 Korea

ABSTRACT The effects of pregelatinized rice flour (PRF) as an additive on the textural properties of rice cookies
were investigated in this study. PRF was used at 10, 20, 30, 40, 50, and 60% per 100 g of rice flour. The hardness
of dough and cookies, as measured by a texture analyzer, increased upon the addition of PRF. In contrast, the moisture
content of the dough and cookies decreased upon the addition of PRF. The L value of the dough and cookies decreased
upon the addition of PRF, whereas the a value increased upon the addition of PRF. The bulk density of the cookies
increased upon the addition of PRF. In addition, the spreadability of the cookies was lower than the control. In the
sensory evaluation, rice cookies with 50% PRF showed the highest scores for hardness, brittleness, softness, and
moisture. Rice cookies with 60% PRF showed the highest scores for sandiness. Our results suggest that the texture
of the rice cookies can be improved by adding PRF.
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Table 1. Formula for rice cookie

S o Control PRF?
Ingredients ™ (%) 0 10 20 30 40 50 60
Rice flour 100 90 80 70 60 50 40
PRF 0 10 20 30 40 50 60
Shortening 32 32 32 32 32 32 32
Sugar 30 30 30 30 30 30 30
Whole egg liquids 19 19 19 19 19 19 19
Water 19 19 19 19 19 19 19

Salt 1 1 1 1 1 1 1

UIngredients were added on the basis of rice flour 100 g.
PPRF is pregelatinized rice flour.
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Fig. 1. Process flow diagram of cookie made of rice flour added
with pregelatinized rice flour (PRF).
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Table 2. The operating conditions of texture analyzer for rice
dough and cookie

P ; Conditions

arameters Dough Cookie
Plunger type @10 mm cylinder ®5 mm cylinder
Test distance 10 mm 5 mm
Test mode Cycle test
Load cell 5 kg
Pre-test speed 2.0 mm/s
Test speed 1.0 mm/s
Post-test speed 5.0 mm/s
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Table 3. Compositional analysis and color value of wet-milled rice flour and pregelatinized rice flour (PRF)

Compositional analysis (%)

Color value

Moisture content Crude protein Crude ash Crude lipid L a b
Rice flour 14.05+0.08" 6.80+0.01 0.61+0.04 0.34+0.01 33.9+0.8"  -1.9+0.4 6.9+1.5
PRF 7.22+0.07 7.41+0.01 0.54+0.02 0.22+0.01 31.2+0.8 -0.9+0.9 10.0+0.5

YValues are mean+SD.

Table 4. Moisture contents of rice dough and cookies added with pregelatinized rice flour (PRF)

Moisture Addition rate of PRF (%)"

content (%) 0 10 20 30 40 50 60
Dough 21.91£0.12°2  22.12+0.14"  21.25£0.07°  20.63£0.08"  19.53£0.18°  18.81x0.12°  18.91+0.05
Cookie 9.17+0.02° 6.28+0.04° 5.99+0.15° 5.89+0.24° 5.2120.06" 5.26+0.13¢ 4.64+0.16°

YPRF were replaced in 10, 20, 30, 40, 50 and 60% based on rice flour 100 g.
IDifferent superscripts in a row indicate significant differences at P<0.05 by Duncan's multiple range test.
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Table 5. Color value of dough and cookie made of wet-milled rice flour added with pregelatinized rice flour (PRF)

ltem Color Addition rate of PRF (%)"
value 0 10 20 30 40 50 60

L 84.6+0.4"2 77.6+0.8" 72.9+0.8° 71.2+0.6° 68.3+0.6° 67.4+0.7% 66.9+0.8"
Dough a 0.5£0.2° 2.2+40.1° 3.1£0.2¢ 3.6+0.1° 42+0.1° 5.0+0.1° 4.5£0.4°
b 24.0+0.3° 22.2+0.3¢ 27.5+0.2° 24.3+0.1% 24.8+0.2° 24.3+0.3% 22.5+0.4¢
Cookic L 83.0+0.6° 81.4+1.5° 76.2+0.9° 74.8+0.4° 70.6%1.2° 71.5+0.6% 67.0£0.5°
(Top) a 2.6+0.4¢ 1.8+0.1° 4.5+0.6° 4.440.1° 5.9+0.4° 5.0+0.4° 7.1£0.5°
P b 27.3+0.9° 23.4+0.4° 28.0+0.6% 27.4+0.3 28.8+0.2° 27.2+0.7° 28.0+0.4%
Cookie L 59.7+1.7% 65.3+.3.1° 57.9+1.3° 59.8+6.2% 56.3+4.4° 56.3+3.1° 47.14£2.8°
(Bottom) a 17.740.6* 12.741.7° 17.142.0° 14.1+3.3%® 16.0+2.0° 15.3+1.4° 17.6+0.3¢
b 36.7+0.2° 32.5+1.0° 34.3+0.5° 32.3+0.4%® 33.0+0.3% 32.7+0.3% 29.6+1.7°

YPRF were replaced in 10, 20, 30, 40, 50 and 60% based on rice flour 100 g.
IDifferent superscripts in a row indicate significant differences at P<0.05 by Duncan's multiple range test.
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Table 6. Bulk density of rice dough and cookies added with pregelatinized rice flour (PRF)
Addition rate of PRF (%)"

Item

0 10 20 30 40 50 60
Bulk density ~ Dough 1.08+0.04"  1.07£0.04°  1.17+0.04*  1.07+0.03°  1.124£0.06® 1.07+0.06°  1.06+£0.04°
(g/mL) Cookie  0.65+0.04°  0.73£0.02°  0.76+0.02°°  0.77£0.01™°  0.80+0.01  0.81£0.02"  0.82+0.05

YPRF were replaced in 10, 20, 30, 40, 50 and 60% based on rice flour 100 g.
IDifferent superscripts in a row indicate significant differences at P<0.05 by Duncan's multiple range test.

Table 7. Hardness of dough and cookie made of wet-milled rice flour added with pregelatinized rice flour (PRF)
Addition rate of PRF (%)"

Hardness (g)

0 10 20 30 40 50 60
Dough 138+15% 262+15.6° 31122.1° 365+27.2° 318+17.1° 403+35.4° 378+78.5"
Cookie 2,506+447.2¢  2,261+£328.2¢  3,228+500° 3,080+444.5°  4,266+815.6°  4,325+1147°  5,489+370.7°

YPRF were replaced in 10, 20, 30, 40, 50 and 60% based on rice flour 100 g.
IDifferent superscripts in a row indicate significant differences at P<0.05 by Duncan's multiple range test.
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Table 8. Spreadability of cookie made of wet-milled rice flour added with pregelatinized rice flour (PRF)

Addition rate of PRF (%)"

0 10 20

30 40 50 60

Spreadability  3.137+0.042°?  3.010+0.061*

2.673+0.086%  2.738+0.146%

2.769+£0.119%¢  2.847+0.074>  2.856+0.034"

YPRF were replaced in 10, 20, 30, 40, 50 and 60% based on rice flour 100 g.
IDifferent superscripts in a row indicate significant differences at P<0.05 by Duncan's multiple range test.
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Table 9. Sensory characteristics of rice cookies added with pregelatinized rice flour (PRF)

Addition rate of PRF (%)"

Sensory characteristics

0 10 30 40 50 60
Appearance 5.7£2.1% 5.2+1.5° 5.8+0.8° 5.7+1.2° 5.240.9° 5.2+1.1° 5.7£2.2°
Color 5.242.9° 6.2+1.1% 5.342.5° 5.0£0.6* 5.7+0.6* 4.7+0.6° 4.7+1.5°
Flavor 4.8+1.5° 5.3+1.2° 5.2+1.12 5.5+0.5% 6.0£0.9* 5.3+0.8° 6.242.3°
Hardness 4.0£2.6° 5.3+1.3% 5.842.3% 5.042 0% 5.042.5% 7.2+1.8 5.742.6%
Brittleness 4.242.6° 5.5+1.1%® 5.3+1.6% 5.0+0.3% 4,742 .4° 7.0+2.1° 5.841.6%
Moistness 4.8+3.1° 5.3%1.9% 5.0+1.8° 5.242.4° 5.242.7° 6.842.4% 5.542.9°
Softness 5.542.4° 5.542.5% 4.8+1.7° 4.0+1.4° 4.7+1.6° 6.7+1.8 6.243.1
Sandiness 4.8+1.8% 5.2+1.3% 4.0+1.7° 4.3+1.6° 5.0+0.9% 6.0+2.3% 6.7+1.7*
Taste 43+1.9° 4342 47 5.8+0.6° 4.742.6° 5.542.0° 6.0£2.7% 6.5+2.2°
Overall acceptability 5.742.1° 5.241.5% 5.840.8° 5.7+1.2° 5.240.9° 5.241.1° 5.742.2°

YPRF were replaced in 10, 20, 30, 40, 50 and 60% based on rice flour 100 g.
IDifferent superscripts in a row indicate significant differences at P<0.05 by Duncan's multiple range test.
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