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Effect of Heat—-Moisture Treatment of Domestic Rice Flours Containing
Different Amylose Contents on Rice Noodle Quality
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Changwon National University, Gyeongnam 641-773, Korea

Abstract

The influence of heat-moisture treatment (HMT) and substitution of rice flour containing different amylose
contents on the quality characteristics of rice noodles was investigated. HMT was applied to rice flours with
21% moisture content at 100 and 105°C for 30 min. Three rice cultivars were used, including high amylose
of Goami (GM) and intermediate amylose of Choochung (CC) as domestic rice flours and imported rice of Taeguk
(TG) as a control. HMT and substitution of rice flour with different amylose contents affected the cooking
and texture quality of rice noodles. When rice noodles were made of intermediate amylose rice flour with HMT,
cooking properties improved with decreased cooking loss and cooking water turbidity and thus were closer to
those of control. Especially, the hardness, adhesiveness, tensile strength, and darkness of rice noodles notably
increased when HMT rice flour was used. Based on the results of quantitative descriptive analysis for selected
rice noodles, the noodles made of HMT CC at 105°C (CC105) had high scores for resilience and adhesiveness
and low scores for hardness compared with imported commercial rice noodles and other experimental noodles
such as TG, HMT GM100, TG+ CC, and TG+ CC105. In conclusion, rice noodles were made of composite flours
containing high amylose and intermediate amylose contents or HMT intermediate amylose content rice flour.
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Table 1. Cooking qualities and texture properties of rice noodles as influenced by HMT

Cooking quality

Texture property

Noodles Total cooking Turbidity of Water absorption Hardness Adhesiveness  Tensile strength
loss (%) cooking water (kg) (kg) (g)
TG 2.96+0.22°" 0.42+0.09" 152.20+9.31™ 771+090°  -0.24+0.05° 30.81 +8.93°
TG100 1.86+0.18¢ 0.15+0.07 136.87+£2.91 13.44+281°  -0.25+0.09" 62.64+25.96"
TG105 1.72+0.05° 0.16£0.06 124.07£2.50 12.80+£291°  -0.38+0.10° 123.86+32.51°
GM100 3.34+0.21° 0.28+0.03° 124.27+854 10.04£0.92"  -0.32+0.07° 47.66+8.11°
GM105 275+0.23° 0.27+0.06° 132.07+14.51 1065+0.82"  -0.48+0.08 59.14+15.86"
cC 8.31+0.31° 0.85+0.07" 124.13+25.23 350+0.82°  -0.15+0.07" 15.75+6.69"
CC105 2.74+0.10° 0.18+£0.01¢ 136.00£25.27 5334063  -0.24+0.07" 28.23+6.62

TG: Taeguk, GM: Goami, CC: Choochung.

100: HMT at 100°C for 30 min, 105: HMT at 105°C for 30 min.

"Mean+SD (n=3). *“Values within the same column followed by different letters are significantly different (p<0.05).

NS: not significant.
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Table 2. Cooking qualities and texture properties of rice noodles made from composite rice flours

Cooking quality

Texture property

Noodles Total cooking loss Turbidity of Water absorption Hardness Adhesiveness  Tensile strength
(%) cooking water (%) (kg) (kg) (g)

TG+CC 7.18+0.40°Y 0.68+0.02" 112.73+10.62™ 558+£0.81"  -0.26%0.08" 21.32+6.75°
TG+ CC105 4.94+0.18° 0.31£0.14 131.80+6.92 6.33+0.58" -0.33+£0.07° 40.37+11.61°
TG+GM 4.49+0.38° 0.43+0.07° 124.07+25.11 8.73+0.87" -0.33+£0.14° 32.36+8.73¢
TG+ GM105 3.67+0.27° 0.27+0.03° 129.80+0.69 8.81+0.99" -0.33+0.08" 63.95+11.06"
GM+CC 8.28+0.30" 1.18+0.21% 120.87+17.01 5.37+0.75° -0.25+0.04" 22.96+6.81°
GM +CC105 3.45+0.17 0.16+£0.01° 123.60+7.99 9.05+0.98" -0.4540.09" 51.69+11.70°

TG: Taeguk, GM: Goami, CC: Choochung.
105: HMT at 105°C for 30 min.

"Mean+SD (n=3).
NS: not significant.

“*Values within the same column followed by different letters are significantly different (p<0.05).
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Table 3. Hunter color values of rice noodles as influenced by HMT

Noodles Dry noodle Cooked noodle
L a L a b

TG 65.78+1.67% -0.11£0.24° 15.30+0.36¢ 73.14+1.25" -1.6840.13¢ 8.40+0.87¢
TG100 62.27 +0.44" 1.23+1.17° 19.42+0.06° 71.74+0.41" -0.96+0.34° 11.69+1.09°
TG105 63.23+2.22% 1.22+0.13¢ 1878 +0.15° 70.16 +0.92" -0.75+0.11¢ 12.07+0.14°
GM100 61.38+1.61™ 259+0.26° 21.90+0.95 69.64+0.58° 0.19+0.17° 1454+052°
GM105 60.23+1.37° 3.15+0.20 22.73+0.13" 69.42+0.13° 0.76£0.54" 15.43+0.94°
cC 63.55+0.74" -0.53+0.06 14.85+0.38" 72.80+2.03" -1.90+0.25° 9.11+1.63°
CC105 57.28+0.89" 6.13+£0.12° 25.08+0.77° 65.65+0.40° 3.01+0.29° 1892+0.16

TG: Taeguk, GM: Goami, CC: Choochung.

100: HMT at 100°C for 30 min, 105: HMT at 105°C for 30 min.

"Mean+SD (n=3).

“*Values within the same column followed by different letters are significantly different (p<0.05) by Duncan’s multiple test.

Table 4. Hunter color values of rice noodles made from composite rice flours

Noodles Dry noodle Cooked noodle
L a L a b

TG+CC 66.77+2.61"Y  -0.13+0.15 16.25+0.59¢ 71.35+0.88" -1.89+0.02° 9.734+0.03°
TG+CC105 63.77+1.93° 2.21+0.02 20.14+0.43" 70.00£0.08" -0.34+0.27° 13.58+0.52"
TG+GM 69.07+2.01° -0.19+0.05 14.99+1.29 72.01 +2.30™ -1.75+0.13° 9.31+0.69
TG+GMI105 67.76+0.76™ 1.19+0.13° 18.01 +0.46° 71.3940.21* -0.4240.02° 13.21+0.26
GM+CC 65.03%0.86™ -0.5640.18° 15.324+0.41¢ 72.57+0.61° ~1.9940.15° 7.87+1.63¢
GM+CC105 58.26+0.87¢ 5.21+0.40° 25.38+1.28° 66.72+1.11° 2.4240.42° 19.14+0.29°

TG: Taeguk, GM: Goami, CC: Choochung.
105: HMT at 105°C for 30 min.

"Mean+SD (n=3). “*Values within the same column followed by different letters are significantly different (p<0.05).
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Table 5. Sensory evaluation of cooked rice noodles using QDA

Attributes C‘;T;fﬁz?}al TG cC CC105 GMI00  TG+CC  TG+CCI05

Abpearance  COlOr 6.10+166" 250+1.35° 230+095° 7.90+0.8% 770067 340+1.71° 580+1.23"

bp Glossiness 6.60+£1.26"  500+1.63% 760+0.97" 640+097° 4.10+1.10° 6.00£1.63*¢ 530+0.95%

Odor of rice 7.00£1.41° 500+141° 4.00+1.76° 520+132° 460+£1.84" 520+1.40° 530+1.42

Taste of rice 650+1.18" 530+1.89 520+140 510+099 530+142 6.10+145 550*1.65
Hardness 6.30+0.95" 7.10+1.20° 230+1.16° 540+151° 6.80+204° 7.00+1.41° 620+1.23"
Chewiness 650+£0.85"  7.00+156" 450+1.90° 560+1.17° 6.70+142" 7.00+£1.33" 570+£1.16™

Texture Smoothness 720+063  500+1.76° 820+1.03" 740+1.07" 430+177° 4.88+162° 7.30+1.34°
Resilience 560+£1.93" 350+1.65° 7.20+1.40° 7.20+132* 350£151° 6.10£1.60" 560+1.43
Adhesiveness 430+1.34™ 340107 6.80+1.48 6.00+1.63" 3.60+1.26™ 630+149"° 4.70+0.82"

GM: Goami, TG: Taeguk, CC: Choochung. 100: HMT at 100°C for 30 min, 105: HMT at 105°C for 30 min.

DCommercial rice noodle imported from Taeguk.

YMean+SD (n=3). ““Values within the same row followed by different letters are significantly different (p<0.05).

NS: not significant.
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