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Quality Characteristics of Rice Noodles in Korean Market
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Abstract

In order to provide fundamental data on development of rice noodles, the quality characteristics of 10 kinds
of commercial rice noodles were evaluated. Rice noodles were categorized into 3 groups for examination: 100%
rice noodles with different shapes; round shape noodles with different rice contents; and noodles with different
rice contents but smilar cooking method. Cooking properties, texture measurement, and sensory characteristics
were evaluated. Frozen rice noodles and instant type of noodles made from composite flour of rice and wheat
flour exhibited higher scores in overall acceptance. As for the form of noodle, round-shaped noodles seemed
to be preferred in comparison to flat—shaped noodles. Generally, noodles with high texture scores of cohesiveness,
adhesiveness, chewiness, resilience but not high score of hardness having smooth surface were preferred
affecting overall acceptance scores. It appears that cooking methods and cooking time recommended by
manufactures, noodle thickness and shape, packaging types such as frozen, refrigerated, and dried noodles were
more influential than rice contents in aspects to the quality characteristics of the commercial rice noodle products

in this study.
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Table 1. Characteristics of commercial rice noodles
RO1 RO2 RO3 RO4 RO5 RO6 RW1 RW2 RW3 RW4
Rice ratio (%) 100 100 100 100 100 100 20 40 25 75
State dried dried dried frozen frozen chilled frozen dried dried dried
Shape flat flat flat round round round round round round round
Thickness (mm) 1.3 1.3 1.3 Diameter
Width (mm) 2.3 35 2.8 1.6 2.5 2.0 1.6 1.8 15 1.6

RO: 100% rice noodle, RW: Noodles made with composite flours of rice and wheat.

UManufactures’ stated ratio.
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Table 2. Cooking properties and texture characteristics of cooked 100% rice noodles with different shapes

Characteristics RO1 RO2 RO3 RO4
Increase of weight (%) 171.0+£2.83" 180.0+£9.40° 159.5+6.55" 71.4+3.90°
Increase of volume (%) 100.00.00 211.1+9.62° 83.3+26.02 26.7+11.55"
Solid yield (g) 0.09+0.011° 0.07+0.000 0.29+0.010° 0.20+0.001°
Turbidity of cooking water 0.02+0.005" 0.02+0.006 0.46+0.047° 0.14+0.024
Hunter’s color value"

L 735+0.74 72.4+0.44° 735+0.83" 72.7+0.7%

a -1.9+0.13" -2.2+0.09" -1.7+0.17° -22+0.11°

b 65+1.11° 7.0+057"* 7.6+091° 46+1.14°
Texture

Hardness (g) 5335.1+914.79" 12267.341347.2 7874.2+312.32° 3801.1 +287.99°

Adhesiveness ~476.4+92.91° -1219.5+181.99" -665.0+167.92" -53.2+7.96"

Tensile strength (g) 18.7+3.33" 50.7+5.78° 16.3+1.95" 10.1+0.36

Mean=+SD. “%Values within different superscripts are different within the same row at p<0.05 by Duncan’s multiple range test.

D lightness, a: redness, b: yellowness.
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Table 3. Cooking properties and texture characteristics of the cooked noodles with different rice contents but similar shape

Characteristics RO5 RO6 RW1 RW2
Increase of weight (%) 70.8+£8.73 55.7+4.19% 81.1+£2.57° 221.7+3.30"
Increase of volume (%) 16.7+8.33" 46.7+41.63" 20.5+4.44° 300.0+0.00°
Solid yield (g) 0.55+0.022" 0.52+0.009" 0.47+0.034 0.86+0.035°
Turbidity of cooking water 1.2340.040° 1.03+0.142" 0.83+0.118" 1.60+0.154
Hunter's color value"

L 68.3+1.06° 69.5+1.20° 72.5+1.04° 71.3+0.72¢

a -3.0£0.32" -1.7+0.34 -1.9+0.15" -1.1+0.21°

b 15.7+2.01° 10.14+1.43° 12.3+0.79° 155+0.75°
Texture

Hardness (g) 5612.4+506.24¢ 4297 6+ 243.86° 3969.3+379.44° 3416.8+170.69°

Adhesiveness -71.24+8.26° -1135+14.05™ -100.1+25.73" -125.0414.74%

Tensile strength (g) 22.0+2.01° 15.1+1.96" 11.440.84° 10.1+0.51°

Mean=+SD. “%Values within different superscripts are different within the same row at p<0.05 by Duncan’s multiple range test.

D lightness, a: redness, b: yellowness.



SRR

4 54 741

Table 4. Cooking properties and texture characteristics of the cooked noodles with different rice contents but similar cooking

method
Characteristics RW3 RW4 RO1 RO2

Increase of weight (%) 149.3+9.81° 135.0+16.07" 171.0+2.83" 180.0£9.40
Increase of volume (%) 140.0£15.38° 200.0+20.00° 100.0+0.00° 211.1+9.62°
Solid yield (g) 0.32£0.023° 0.22+0.014 0.09+0.011* 0.07 £0.000"
Turbidity of cooking water 0.58+0.119° 0.39+0.080" 0.02£0.005" 0.02+0.006"
Hunter's color value”

L 70.6+0.69° 70.2+1.01° 735+0.74° 72.4+0.44

a -1.5+0.22° -2.2+0.16 -1.9+0.13° -2.2+0.09°

b 13.1+1.02° 9.4+0.63" 6.5+1.11° 7.0+0.57
Texture

Hardness (g) 6259.5+542.32" 7546.3 +896.22° 5335.1+914.79% 12267.3+1347.25°

Adhesiveness -113.4+27.11° -81.6+24.90° -476.4+92.91" -1219.5+181.86"

Tensile strength (g) 10.7+0.51° 10.9+0.95" 1874333 50.7+5.78°

Mean=+SD. *%Values within different superscripts are different within the same row at p<0.05 by Duncan’s multiple range test.

D lightness, a: redness, b: yellowness.

oﬂ T:Ha JR7F A G 83] 719 He] dAE Bo
S¥ ofyzt HrhE e ARgo] By ARG 2
xﬂ%*écﬂ U3 Ao AeE.

o) el
d3e

E%?:w
F FE7h o2 ol 7HA AlFe] A A Ak Table
5°ﬂ YehHAth ool QlojME RO4S] o] 7h4 ghekar,

o] JF2 V)2

= LI : & 3% WIhE AEY] F
A7l B3 7|EEE 2To] 42%, Z2 7o 58% 7]
o3le Aoz F43 nf Atk

= Fele T2 Jo2 A, & FEFe] o2 ) 7}
A A 89 B5AA AFE Table 69 YeEHH AT RW2E

7Awo] 7 RO5F RWIE WEwolm, ROGE WAl 9|

FREe &71% 7 =tk Al &719 mjine s &
ERow Mz EE rEo|th &7 glolA RO27L 7+ Foll QoA RO52F RW2+ o] 6o 111 EWT+= RO6
dbstha B9 RO4S) A% AR o puey P RWICHES Hola #7]e RW2E sigtert driAl A
T 2R3 BaA e, A, BEa So] 24 U BT 5 §AH =94tk 233 RO57F A=, EA3,
E}‘fk‘:‘r e T4 A3ty Gt e A day T2, vl g, AEA, g 7Pt =2 s B
TR o8] AxpHo T PFS Wwon T4E A= A7 AL, 22 ¥E5HE RWIE RO5¢} Hlaste] A, 2713
= 37 98-S w=rh23). ROL, RO2, RO3E AEE A9 HYELE wtoy YA 243 FEL fFARSHA ek
3 mE 2A7 B4 BN FAE e BT &) gt th RO6= RW2H T o] ghal b ejoluyt 241k 9l
o SloA= BE AlmolA 47 & g3 tho] wvhe A3 o A Z EL g Btk RW2E 7P A5r) Wol =
£ Yelhgof, 5% Azvk tEojd Ae Z BRI A HRa 1 o9 A 54 FEAAE YA Al
2 9 2= Qo AUk el y|ErE WEHoHA B2 § Hl3) fojHoz e s B X8 SAdA RW2e
Bl 9] RO47F U A] Algel vlE] =& s Bt mahA £ 1358 25 g gl 7P =8ka, VAF 23
Table 5. Sensory evaluation of cooked 100% rice noodles with different shapes
Attributes RO1 RO2 RO3 RO4
Color 2.3+0.92° 50+157 59+157° 1.7+0.81°
Appearance Transparency 5.7+156™ 49+1.39 33+1.67 65+2.16°
Glossiness 6.2+1.42° 46+1.82° 3.3+1.56° 71+1.61°
Hardness 54+1.70" 61+1.85" 52+1.82" 48+1.68"
Cohesiveness 43+1.75 4.6+1.85 4.4+1.96 7.2+154°
Texture Adhesiveness 4.3+1.90° 41+1.71° 3.9+1.86° 6.1+1.85"
Smoothness 50+1.73° 4.2+1.88° 50+1.62° 78+1.45"
Chewiness 48+1.77° 55+1.54" 5.1+1.99° 65+1.36"
Resilience 4.2+1.70° 45+2.09 46+1.79° 7.0+1.40°
Odor Odor of cooked rice 6.7+1.23" 6.1+1.89° 6.7+1.81" 7.7+146°
Odor of cooked wheat flour 2.3+1.53 24+1.88 2.7+1.78 1.9+1.50™
Taste Taste of cooked rice 6.8+1.24° 6.3+1.66" 6.5+1.54° 80+1.15"
Taste of cooked wheat flour 2.3+1.42 27+1.76 2.7+1.59 1.9+1.23"
Overall acceptance 42+1.87 39+157° 41+1.45 78+1.15"

Mean=+SD. ““Values within different superscripts are different within the same row at p<0.05 by Duncan’s multiple range test.
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Table 6. Sensory evaluation of the cooked noodles with different rice contents but similar shape

Attributes RO5 RO6 RW1 RW?2
Color 75+ 1.50° 3.0+ 1.45 43+1.92° 6.9+1.12°
Appearance Transparency 3.2+1.60° 58+1.80" 48+158" 3.6+1.90°
Glossiness 6.1+1.89" 6.9+1.48" 6.5+1.32" 3.4+1.85"
Hardness 7.6+0.94° 59+1.23" 59+1.79" 3.2+1.61
Cohesiveness 8.3+0.85° 6.8+1.16" 7.4+1.39° 29+1.62°
Texture Adhesiveness 5.6+252" 5.4+1.70" 59+2.10° 4.4+ 2,09
u Smoothness 8.0+1.00° 6.6+1.35" 77+1.17 49+1.42°
Chewiness 7.9+0.97 6.1+1.62" 69+1.17" 3.4+1.39"
Resilience 81+1.17° 6.4+1.46" 73+1.16° 31+161%
od Odor of cooked rice 7.3+1.86° 6.2+1.51% 56+2.14° 31+1.97
or Odor of cooked wheat flour 2.9+1.83" 3.2+153" 44+295° 6.9+1.95°
Taste Taste of cooked rice 7.2+161° 6.3+1.68" 59+218" 3.3+1.94°
Taste of cooked wheat flour 2.8+151° 3.3+1.68" 43+92.34° 74+1.60°
Overall acceptance 6.7+2.28" 5.00+1.96 6.6+2.11° 5.1+1.82°

Mean+SD. *“Values within different superscripts are different within the same row at p<0.05 by Duncan’s multiple range test.
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Table 7. Sensory evaluation of the cooked noodles with different rice contents but similar cooking method

Attributes RW3 RWA4 RO1 RO2

Color 6.3+1.42¢ 45+1.40° 1.9+0.81° 2.6+1.43"
Appearance Transparency 48+1.20° 6.1+1.28" 47+211° 5.2+2.928%
Glossiness 5.7+1.66™ 65+1.32 50+1.85" 5.6+2.33"
Hardness 6.1+1.25° 5.8+1.45" 474153 4.9+2.06™

Cohesiveness 7.0+152° 76+1.15° 39+1.21° 35+1.79°

Texture Adhesiveness 54+221° 5.0+2.29° 36+1.76° 3.3+1.83"

u Smoothness 7.6+154 75+1.19° 43+1.37 424177

Chewiness 6.8+0.89° 6.9+1.02° 4.0+1.36" 4.4+157

Resilience 6.9+1.48" 75+1.15° 35+1.36 3.3+1.84
Odor Odor of cooked rice 6.7+1.79 6.8+1.67 65+1.70 6.5+1.79™
Odor of cooked wheat flour 36+2.16 3.0+1.75 25+1.47 2.6+1.57"
Taste Taste of cooked rice 6.7£1.79 7.0+£1.84 6.4+1.47 6.5+1.67™
Taste of cooked wheat flour 3.1£2.00 29+201 26+1.60 2.8+1.96™

Overall acceptance 6.6+1.88" 6.1+1.86 36+1.31° 3.0+1.38"

Mean+ SD. *“Values within different superscripts are different within the same row at p<0.05 by Duncan’s multiple range test.

Table 8. Correlation coefficients between cooking properties, texture measurements, sensory characteristics of rice noodles

W (%) IV (%) SY (g) TB Hard (g) Ad TS (g) SH SA SC SR
IV (%) 0.85"
SY (g) -0.02 0.16
TB -0.07 0.11 0.98"
Hard (g) 0.36 0.33 -0.59 -0.53
Ad -0.49 -0.29 0.53 0.53 -0.84™
TS (g) 0.24 0.19 -0.42 -0.37 0.82" -0.87"
SH -0.54 -0.54 -0.29 -0.13 0.33 -0.05 0.34
SA -0.82" -0.60 0.19 0.20 -0.57 0.74" -0.45 0.31
SC -0.84" -0.63 -0.08 0.01 -0.18 0.55 -0.25 0.69° 0.84™
SR -0.81" -0.61 -0.06 0.03 -0.17 0.56 -0.27 0.68° 0.82" 0.99™
OA -0.61 -0.41 0.16 0.16 -0.51 0.75" -0.54 0.17 091" 0.76" 0.77"

IW=increase of weight; IV=increase of volume; SY=solid yield; TB=turbidity of cooking water; Hard=hardness; Ad=adhesiveness;
TS=tensile strength; SH=sensory hardness; SA=sensory adhesiveness; SC=sensory cohesiveness; SR=sensory resilience; OA=

overall acceptance.
Significant at "p<0.05, “p<0.01.
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