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To address the limitations of manufacturing noodle products using rice, brown rice noodles were cre-
ated by the fermentation of brown rice containing several nutrients and the quality of these noodles
were evaluated. White rice noodles, fermented white rice noodles, brown rice noodles, and fermented
brown rice noodles were developed using white rice and brown rice, respectively. We found that the
content of crude proteins present in the noodles during the fermentation process increased and the
content of crude fat and carbohydrates in the noodles was reduced. In addition, the water content
of brown rice noodles was twofold higher than that of white rice, although under fermentation con-
ditions, the water content of brown rice noodles decreased slightly. A slight change of chromaticity
was observed during the fermentation process. In cooking, the weight and volume of the noodles in-
creased, with the change being lowest in noodles based on white rice. White rice-based noodles ex-
hibited significantly higher turbidity in the cooked noodle soup, while other noodle products showed
relatively constant turbidity. Most of the products showed a decreased texture, becoming soft with
cooking; however, the elasticity of the cooked products increased. Our results suggest that the dis-
advantages of producing rice noodles can be overcome by the development of fermented brown rice
noodles containing a variety of nutritional components. This would potentially develop a market for
rice-based manufactured foods that appeal to modern preferences.
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Table 1. Mixing ratio used in rice noodle dough processing

Rice  Salt Water
flour (¢) () ()
White rice noodle (WN) 75 07 25
Fermented white rice noodle (FWN) 75 07 25
Brown rice noodle (BN) 75 07 25
Fermented brown rice noodle (FBN) 75 07 25
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Table 2. Measurement conditions of Rheometer

Parameters Conditions
Table speed (mm/min) 60.00
Chart speed (mm/sec) 50.00
Critical dia (mm) 20.00
Load cell (kg) 10.00
Sample height (mm) 2.00
Sample width (mm) 2.00
Span length (mm) 30.00
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Table 3. Compositions of rice noodle Table 4. Moisture content of rice noodle
Proximate composition WN FWN BN FBN Proximate composition ~WN FWN BN FBN
Carbohydrate (g) 696 638 664 634 Moisture (%) 44.86+2.7 30.35+2.4 72.10+5.1 69.62+4.1
Crude protein (g) 5.7 6.3 58 6.5 o
Crude fat (g/100 g) 01 00 02 01 MeanzSD.

Table 5. Color parameters of rice noodles

Samples” L? a’ b*

WN 37.30+4.12 -1.79+0.27 5.00+0.80
FWN 32.50+1.31 0.24+0.30 7.25%0.57
BN 31.23+1.24 0.36+0.61 7.5620.61
FBN 31.53+1.96 0.60+0.39 7.00£0.73

YMeanSD.

Measures lightness and carries from 100 for perfect white to zero for black.
Measures redness when positive, gray when zero and greenness when negative.
Measures yellowness when positive and blueness when negative.
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Table 6. Cooking properties of cooked rice noodles
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Samples” Volume of Turbidity Water absorption Weight of cooked noodle
cooked noodle (absorbance) (%) (g)
WN 318.67+1.15 0.39+0.01 18.32+3.1 11.83+0.31
FWN 328.00+1.00 0.20+0.02 35,72+5.0 13.57+0.50
BN 325.67+0.58 0.22£0.02 41.34+2.1 14.13£0.21
FBN 330.33+0.58 0.20+0.02 30.00£2.0 13.00+0.20
YMean=SD.

(adhesiveness), -8-3 4 (cohesiveness), B (springiness), 7

A& =/ H7HE o H, FWNe] 633:058% 7H8 %2 A%

/3 (gumminess), 474 (brittleness) &2 ZA}3} 1 THTable TE Byt 2> WNI BNED #E $o F7letdor
7). 74%E WN, FBN, BN, FBNoJA z+z} 1623.08+165.51, FuloA & A3ES BTk e WNellA 13310582
835.71+7.08, 3823.16+140.18, 1112.70+48.87 g/cm*S. 2 }E} W HrbE wopon, g o o] M3Trt A e
Wtk FAAL F924 Aozt YA F3th 334 Ack 2ARE F9420 2ol S YERA Fgo} da &
© WN, FBN, BN, FBNO| A 76.95+571, 74.32+6.25, 74.41+ o =7 Wolew, 2439 7|zxe duy} Yu 2 ot
2.83, 69.94+1.86% S UrEhjo] Ta ol whe} 7HAEHS SRl E ARG & Y Boton, vE & I g
on, &S WN, FBN, BN, FBN¢| 4] 41.00£9.90, 74.26+1.28, B7He wotth wEkA FBNo| BE 5 A A AY 7 2
65.87+3.40, 79.44%2.07 go. 2 L& we} F718HS et gl HWhe 9% Ao
o 53] Wule of 28] A= &4 WelE YEhy it
742 WN, FBN, BN, FBN®I| A 416.70+41.70, 258.80+29.67, o &
653.28+51.53, 323.61+12.75 g, H-41 74> WN, FBN, BN, FBN
ol A 339.01£71.11, 243.95+42.78, 784.49+72.95, 389.74+40.20 AT A%l 3 B 271N AR SAAE 71
g2 2 Yehfio] du7l Wujdte & S Yepdler, HolAlE, AFAA 59 T4 B4 glrH22]. &
HEE S W 2 o] #aFS Eelsd SEuete] gEA FA o, st 7S 71 FUA
S 7L QA 93 g2 gt AF7HEEY] 7
xe|=7el 2sgot SHAHE A Aot webA e ARE S uEtelA A
Az T4 2gdte] A, g, o, 247 3 FFER 7 Ab=E Yol A W) A7 F4E V1HstaAt & o AE-E]
SEE ZAFEYTHTable 8). Wv| 9} &u| S utgslo] A3 T stH, dAle i, W tEo] F2d sigsie 74 7]
o)A A2 WN, BNETE g Q1 FWN, FBNo| A 2] o2 ¥A ded e AR 2] Aol glojA
Table 7. Texture properties of rice noodles
Parameters” WN FWN BN FBN
Hardness (g/cm’) 1623.08+165.51 835.71+7.08 3823.16+140.18 1112.70+48.87
Adhesiveness (g) 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
Cohesiveness (g) 76.97+5.71 7432+6.25 74.4142.83 69.94+1.86
Springiness (%) 41.00+9.90 74.26+1.28 65.87+3.40 79.44+2.07
Gumminess (g) 416.70+41.07 258.80+29.67 653.24+101.53 323.61+12.75
Brittleness (g) 339.01+71.11 243.95+42.78 784.49+72.95 389.74+40.20
YMean=SD.
Table 8. Sensory evaluation of cooked noodles
Parameters” WN FWN BN FBN
Flavor 2.00£1.00 5.00£1.00 3.33£0.58 6.33£0.58
Color 3.33+0.58 4.67+0.58 5.00+0.00 5.33+0.58
Taste 1.33+0.58 4.67+0.58 3.67+0.58 5.67+0.58
Appearance 4.00£0.00 4.33£0.58 4.67+0.58 4.67+0.58
Overall acceptability 1.67+0.58 5.000.00 3.67+0.58 5.67+0.58

UEach value represents the mean+SD of observations using hedonic scale of 1 (dislike very much) to 7 (like very much).
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