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Textural Properties of Gluten-free Rice Pasta Prepared Employing Various Starches
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Abstract

Purpose: This study was conducted to understand the factors that affect the texture of gluten-free rice pasta prepared buckwheat, mung
bean, and acorn starches and to compare textural properties of samples 100% semolina. Methods: The moisture content, weight and
water absorption test investigated and texture profile analysis measured by texture analyzer. Results: 100% semolina sample's value was
lower than gluten-free rice pasta moisture content, weight and water absorption test. moisture content weight was in pasta with mung
bean starchin pasta with buckwheat starch. Texture profile analysis showed that increasing amount of buckwheat, mung bean, and acorn
starches increased hardness, chewiness, cohesiveness and springiness, and decreased adhesiveness of gluten free rice pasta. Conclusion:
This study suggested that adding buckwheat, mungbean and acorn starches could improve texture properties of gluten-free rice pasta.
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Table 1, Moisture contents of gluten free rice pasta samples with added buckwheat, mungbean and acorn starches

(Unit: %)
Control Sample
Uncooked F-value
CON RICE BW MB AC
CON 20.70+0.95 20.70+0.95° 20.70+0.95° 20.70+0.95°
RICE 35.25+0.85 35.25+0.85 35.2540.85° 35.25+0.85°
10% #20.70+0.95 B€35.25+0.85 P35.16+0.33% $34.36+0.91° $34.9140.65 137.16"
20% 20.70+0.95 $35.25+0.85 534.52+1.05° $34.88+0.85™ 536.34+0.26° 83.18""
30% 20.700.95 35.25+0.85 $33.11£0.77° P36.24+0.12° P36.38+0.31 189.163"
F-value 202.96"" 153.747" 78.12""
Control Sample
Cooked F-value
CON RICE BW MB AC
CON 36.86+1.40 36.86+1.40° 36.86+1.40° 36.86+1.40°
RICE 58.24+1.15 58.24+1.15° 58.24+1.15 58.24+1.15
10% #36.86+1.40 P58.24+1.15 €55.66+0.59" $50.63+0.59" P57.50+1.27 209.94"
20% #36.86+1.40 P58.24+1.15 552.3140.95° €55.3242.08° B51.26+1.29° 100.60"
30% 436.86+1.40 €58.24+1.15 547.72+0.94° €59.05+0.91 548.75+1.38" 178.80""
F-value 196.45™" 141.03™ 13225

CON: pasta made with semolina; RICE: pasta made with rice flour; BW: gluten-free rice pasta samples with added buckwheat starch;
MB: gluten-free rice pasta samples with added mungbean starch; AC: gluten-free rice pasta samples with added acorn starch.
Mean+SD. " p<0.001.
*® Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
AP Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

Table 2, Weight of gluten free rice pasta samples with added buckwheat, mungbean and acorn starches (2)
Control Sample
Uncooked F-value
CON RICE BW MB AC
CON 1.45£0.01 1.45+0.01° 1.45£0.01° 1.45£0.01°
RICE 1.65+0.01 1.65+0.01° 1.65+0.01° 1.65+0.01°
10% 41.450.01 51.65+0.01 51.66+0.03° 51.65£0.00" 51.65+0.00° 88.82""
20% £1.45+0.01 51.65£0.01 B1.65£0.01° B1.66£0.01° B1.66+=0.00 365.69
30% A1.4540.01 B1.65+0.01 B1.64+0.01° ©1.67+0.00° ©1.67+0.01° 438.03"
F-value 84.047 405817 436.93"
Control Sample
Cooked F-value
CON RICE BW MB AC
CON 3.36£0.19 3.36+0.19° 3.3620.19° 3.360.19°
RICE 5.37+0.12 5.37+0.12° 5.37+0.12™ 5.37+0.12¢
10% #3.3620.19 85.3740.12 85 20+0.17 B5 16+0.15° B5.19+0.06 98.00""
20% 233620.19 €5.37+0.12 B4.72+0.35° €5.43+0.05° 54.93£0.13° 54.59"
30% #3.3620.19 €5.37+0.12 B4.32+0.06° €5.60+0.07° B4.42+021° 11572
F-value 46.87" 154.50™" 86.61""

CON: pasta made with semolina; RICE: pasta made with rice flour; BW: gluten-free rice pasta samples with added buckwheat starch;
MB: gluten-free rice pasta samples with added mungbean starch; AC: gluten-free rice pasta samples with added acorn starch.
Mean+SD. "~ p<0.001.
™! Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
A€ Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 3, Water absorption of gluten free rice pasta samples with added buckwheat, mungbean and acorn starches

(Unit: %)
Control Sample
CON RICE MB AC Frvalue
CON 132.73+12.61 132.73+12.61° 132.73+12.61° 132.73+12.61°
RICE 226.47+9.53 226.47+9.53" 226.47+9.53" 226.47+9.53"
10% *32.73+12.61 $226.47+9.53 $223.00+6.65" $228.10+1.15 $221.47+2.54° 84.58""
20% *32.73+12.61 $226.47+9.53 $223.63+1.33 $226.45+2.87° $219.74+2.38" 94.77""
30% *32.73+12.61 BC226.47+9.53 224 41+0.46 €227.69+0.99 $213.37+1.85 98.02""
F-value 8526 102.89™ 87.917"

CON: pasta made with semolina; RICE: pasta made with rice flour; BW: gluten-free rice pasta samples with added buckwheat starch;
MB: gluten-free rice pasta samples with added mungbean starch; AC: gluten-free rice pasta samples with added acorn starch.

Mean+SD. "~ p<0.001.

™® Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
€ Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 4, Textural properties of uncooked gluten free rice pasta samples with added buckwheat, mungbean and acorn starches

Hardness (g) Control Sample F-value
CON RICE BW MB AC
CON 122.57+30.46 122.57+30.46 122.57+30.46 122.57+30.46°
RICE 85.30+27.77 85.30+27.77 85.30+27.77 85.30427.77°
10% 122.57+30.46 85.30+27.77 75.43+12.63 93.87+2.08 82.13+16.21° N.S
20% B€122.57+30.46 APg530+27.77  “P€100.77+5.93 ©133.80+14.37 479.33+10.37" 4.03
30% 122.57+30.46 85.30+27.77 106.40+£10.79 112.50+69.41 133.93420.57° NS
F-value NS NS 3.94"
Adhesiveness Control Sample F-value
CON RICE BW MB AC
CON 2.8040.10 2.80+0.10° 2.80+0.10° 2.8040.10°
RICE 11.57+0.64 11.57+0.64° 11.57+0.64° 11.57+0.64
10% #2.8040.10 11.57+0.64 89.40+0.20° B9 07+0.64° €10.50+0.26° 189.74™
20% 42.80+0.10 P11.57+0.64 ©7.40+0.26° B5.53+0.15° #5.57+0.29" 266.63"
30% 42.80+0.10 P11.57+0.64 €5.53+0.32° 5430+0.17° #3.30+0.26" 30634
F-value 275.19" 22244 389.73""
Springiness Control Samples F-value
CON RICE BW MB AC
CON 1.00+0.00 1.00+0.00° 1.000.00° 1.0020.00°
RICE 2.5740.35 2.57+0.35° 2.57+0.35° 2.57+0.35°
10% #1.00£0.00 ©2.57+0.35 5).1540.16° 5).08+0.20° 52.09+0.07° 25747
20% 1.00+0.00 P2.57+0.35 ©1.96+0.04° 51.60+0.06" B¢1.80+0.02" 37.06
30% 1.00+0.00 €2.57+0.35 AB129+0.07° 41.2240.02° 51.57+0.07° 4226
F-value 3929 35707 37.92"
Chewiness Control Samples F-value
CON RICE BW MB AC
CON 94.83+4.26 94.83+4.26" 94.83+4.26° 94.83+4.26°
RICE 25.14+5.31 25.14+531° 25.14+5.31° 25.14+531°
10% €94.83+4.26 225.1445.31 #23.80+1.42° $35.30+0.85" P35.46+1.06° 260207
20% P94.83+4.26 425.14+5.31 544.77+3.62° €53.6242.51° €54.20+1.61° 14153
30% P94.83+4.26 A25.14+5.31 B52.3443.05° €74.31+1.39° ©74.90+3.92° 144.81
F-value 176.10"" 21850 18538
Cohesiveness Control Samples F-value
CON RICE BW MB AC
CON 0.61=0.02 0.61+0.02° 0.61+0.02° 0.61+0.02°
RICE 0.15+0.02 0.15+0.02° 0.15+0.02° 0.15+0.02°
10% €0.61+0.02 40.15+0.02 50.34+0.03" 40.17+0.01° %0.17+0.01° 319417
20% £0.61+0.02 40.15+0.02 P0.46+0.04° 50.25+0.08" €0.35+0.04° 51.05"
30% £0.61=0.02 20.15+0.02 P0.53+0.01 80.42+0.02° €0.460.02° 30844
F-value 145217 85.09"" 211.13™

CON: pasta made with semolina; RICE: pasta made with rice flour; BW: gluten-free rice pasta samples with added buckwheat starch;
MB: gluten-free rice pasta samples with added mungbean starch; AC: gluten-free rice pasta samples with added acorn starch.
MeanSD. ~ p<0.001, "p<0.05.
*® Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
AF Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 5, Textural properties of cooked gluten free rice pasta samples with added buckwheat, mungbean and acorn starches

Hardness (g) Control Sample F-value
CON RICE BW MB AC
CON 130.60+7.94 130.60+7.94° 130.60+7.94 130.60+7.94
RICE 36.40+0.90 36.40+0.90" 36.40+0.90° 36.40+0.90"
10% ©130.60+7.94 436.40+0.90 %45.30+0.10° 442.13+0.91° B56.19+1.23° 253.99™
20% P130.60+7.94 436.40+0.90 B55.68+1.95" €72.20+1.05° €80.60+8.37° 119.93™
30% P130.60+7.94 436.40+0.90 B63.77+1.82° €99.24+0.12° P122.80+6.10° 171.50"
F-value 16545 27725 142.78""
Adhesiveness Control Sample F-value
CON RICE BW MB AC
CON 3.70+1.35 3.70+1.35° 3.70+1.35° 3.70+1.35°
RICE 51.10+16.06 51.10£16.06° 51.10£16.06" 51.10£16.06°
10% 43.70+1.35 P51.10+16.06 €37.97+3.09° B4.1742.66° €36.03+2.20° 16.28"
20% 3.70+1.35 €51.10+16.06 $20.90+8.12" $21.77+8.85% 526.033.09* 10.54™
30% 43.70+1.35 B51.10£16.06 A7.90+1.54% 17.00+2.43" A17.33+2.25 19.14™
F-value 17.88"" 13.80"" 17.46™"
o Control Sample
Springiness F-value
CON RICE BW MB AC
CON 0.93+0.07 0.93+0.07% 0.930.07 0.93+0.07
RICE 0.90+0.00 0.90+0.00° 0.90+0.00 0.90+0.00
10% 0.93+0.07 0.90+0.00 0.88+0.05° 0.89+0.05 0.87+0.09 N.S
20% 50.93+0.07 2B0.90£0.00 80.95+0.02" 50.93+0.01 40.82+0.08 3.81°
30% 50.93+0.07 2B0.90£0.00 50.98+0.02° 50.94+0.03 0.810.09 433"
F-value 3417 N.S N.S
Chewiness Control Sample F-value
CON RICE BW MB AC
CON 126.29+62.47 126.29+62.47° 126.29+62.47° 126.29+62.47°
RICE 39.69+7.96 39.69+7.96° 39.69+7.96° 39.69+7.96"
10% 5126.29+62.47 439.69+7.96 422.10+9.83° 438.37+3.81° #31.53+12.82° 6.34"
20% 5126.29+62.47 39.69+7.96 A33.75+6.85" 450.86+13.11° 244.66+7.14* 515"
30% 5126.29+62.47 "39.69+7.96 £49.12+8.92° AB73.94+9.62% A58.47+21.97° 3.79"
F-value 6.16" 476 470"
Cohesiveness Control Sample F-value
CON RICE BW MB AC
CON 0.94:£0.04 0.94+0.04° 0.94:0.04 0.94:0.04
RICE 0.52+0.03 0.52+0.03" 0.52+0.03" 0.52+0.03"
10% P0.94+0.04 £0.52+0.03 $0.62+0.09" €0.82+0.06 40.45£0.04" 4441
20% 00.94+0.04 40.52+0.03 €0.87+0.01° €0.86+0.03* 80.68+0.05° 81.56
30% €0.94+0.04 £0.52+0.03 €0.88+0.08° €0.93£0.04% $0.75+0.17° 41.03™
F-value 32487 5552 77.94""

CON: pasta made with semolina; RICE: pasta made with rice flour; BW: gluten-free rice pasta samples with added buckwheat starch;

MB: gluten-free rice pasta samples with added mungbean starch; AC: gluten-free rice pasta samples with added acorn starch.
Mean+SD. ~~ p<0.001, ~p<0.01 “p<0.05.
“! Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
AP Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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