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Characteristics and development of Rice Noodle Added with Isolate Soybean Protein

Hee-Kyung Park, Hyo-Gee Lee'
Food Hygiene & Safety Institute
'Dept. of Food and Nutrition, Hanyang University

Abstract

The purpose of this study was to investigate the effect of isolate soybean protein (ISP) and rice flour on the
characteristics of rice noodles. As the levels of ISP and rice flour increased, water binding capacity, swelling
power of rice noodle increased. In RVA, pasting temperature, Set back showed an increasing tendency with
peak viscosity, holding viscosity, break down, final viscosity of rice noodle increased as the level of rice flour
by decreasing. Peak time was not significant. The weight, water absorption. and volume of the cooked noodles
were decreased. The turbidity of rice noodle increased. The Hunter color L, a-values of the dried rice noodle
decreased. Cooked rice noodle quality increased with by decreasing the level of rice flour level. B-values of
dried rice noodle and cooked rice noodle increased. Texture profile analysis of cooked rice noodle showed an
increase of hardness. Adhesiveness, cohesiveness of cooked rice noodles decreased with by decreasing the level
of ISP and rice flour. Gumminess, springiness, chewiness were increased. Sensory evaluation, showed gloss was
increased. Hardness and chewiness of the cooked rice noodles were increased. Adhesiveness was not significant.
Color and overall- acceptability were increased. Relationship between sensory and mechanical examinations (The
overall quality of sensory examination for gloss) had a negative correlation with the mechanical examination for
bvalue (p<0.05). Mechanical examination for b-value had a positive correlation of sensory evaluation for
hardness, chewiness, which had negative correlation of sensory evaluation for color. Scanning Electron,
Microscopes observation of rice noodle was showed that the size of the hole grown was increased with by
increasing the level of rice flour.

From the above results, the most advisable mixture ratio of rice noodle evaluation was can be derived as
follows: 171 g rice flour, 114 g wheat flour, 15 g soybean protein isolate, 120 m{ water, and 6 g salt.

Key words : water binding capacity, RVA, hunter color values, textural analysis, sensory evaluation, rice noodle
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Az dAACE A o]F7HE vAG 100 meshA &
ETHAIZ B7MRE TEATHPark F 2003).
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Table 1. Flour composition used in rice noodle processing

sample” Rice flour vf%ﬁ? g?ﬁ?ﬁ ?:11 Water Salt (g)
® (8  Isolate(g) (mt)
RIO1 171 114 15(5%) 120 6
RIO2 142.5 142.5 15 120 6
RI03 114 171 15 120 6
RI04 162 108 30(10%) 120 6
RIO5 135 135 30 120 6
RIO6 108 162 30 120 6

"RI0O1: Rice flour: Wheat flour=6(171g):4(114g), Isolate
Soybean Protein(ISP) 15g(5%)

RI02: Rice flour: Wheat flour=5(142.5g):5(142.5g), ISP
15g(5%)

RI03: Rice flour: Wheat flour=4(114g):6(171g), ISP 15¢
(5%)

RI04: Rice flour: Wheat flour=6(162g):4(108g), ISP 30g
(10%)

RIO05: Rice flour: Wheat flour=5(135g):5(135g), ISP 30g
(10%)

RI06: Rice flour: Wheat flour=4(108g):6(162g), ISP 30g
(10%)

- S22 333 2] A214 A|35.(2005)



58 Pl g e J71 A5 APWEY 2 AL

H &2 4%, 5%, 6% st Z+ ZF 5%} 10%9] £
tﬂ-‘:r%ﬂiél" A7l g & B 120 mlo] AF 2%(Lee

YS & 200008 7hate] A2oA 1583 wEsath
Ho %ﬂé—% FEA1717] At 0E AR7NE @
% 454 AW7|(Pasta Shule Mod, 150, USA)Z F7]
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| polished rice |
l
[ soaking for 12 hrs ‘
l
| draining 30 min |
l
| milling 2 times) |
!
sieving by
30, 50, 100 mesh
i) —
| making dough ‘

add 5, 10% isolate soybean protein,
4, 5, 6% Wheat flour, 120 m{
water, 2% salt

ripening | 20°C, 60 mins
| rice noodle ‘

Figure 1. Preparation procedure of rice noodle.
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st A& 21 g(FE 7 % 7D 7T 09 g& &
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4) 5 L 5o ¥gx
g2d TPEY FES UEE $X2 242

A2 W F Spectrophotometer
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AMEZ4H2 Chroma Meter(DP-400, Minolta Co.,
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fsec, test speed 10 mm/sec, post test speed 10 mm/sec,
trigger force 20 g, force scaling 5 kg ow, Z3g
E2 Z31%d(hardness), 3 %J(adhesiveness), BEHA
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w2 FALAA v (Scanning Electron Microscope,
JSM-6330F, Japan)o. & #Z3}lHtkHan O E 1989).
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Table 29 ZTh FEFFS AL 32.63%, D7t
1173 %%tk B7FF 3A7bgol g8 FEIF
Eob LHE F7MFol BeaH XY FFL =
sttt zod dFe A7HE 6.11%, W7 12.33%,
gdol 929%2 FIUFEAUD H7hEo|
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Table 2. Proximate composition of rice noodles and rice

flour, wheat flour (Unit: %)
sample” Moisture Protein Lipid Ash
Rice flour 32.63 6.11 0.4 0.34
Wheat flour 11.73 12.33 1.09 045
RIO1 21.00 15.93 0.82 0.61
RIO2 20.19 24.04 1.0 0.67
RIO3 19.08 31.07 1.32 0.76
RIO4 22.11 23.12 1.65 0.75
RIOS 20.10 34.98 191 0.79
RIO6 18.45 40.58 1.93 0.81
"Notes are the same as table 1.
Table 3. Water binding capacity of rice noodles (Unit: %)
sample” Water binding capacity
RIO1 232.77+0.54™
RIO2 211.39+26.47
RI03 208.78+3.03
RI04 237.37+49.69
RIOS 222.55+42.84
RI06 197.36+11.75
"Notes are the same as table 1.
1) Mean + S.D
NS : Not Significant
St 2P B85 A A21A A 3E(2005)
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A g7 FEATSE L 197.36~237.37%°Ith RI04
7b 23737%% 7HF ERo® ERE FAA FoEHA
Aole gk EYdiFuuds ArERFIMEC] §
4= FEEFEL IV 27E AEYAE
amylopectin 80%, amylose 20%E TA(EFAY £33
1989)E 0] om B2 Xz FdHo do A W
Fio] IEFH o FETHY Ao o AL A
Zrdo. BEAdFeRd e Artgol @ ol A&
ol Hsl FEZFsHol EReTl Lee C Bae SH
(1998)¢] EUFetd S HUS APEHATNA
B rad e #ArtFol BEFE FEZTSHO

Uitk Baugh Ao v 23U

i)

3) $HE 2 AE

2T RNR S Ahe AFFY SAEL Figue
29 2o AR50 AEE 7 AlEm 50~60T
Aol dE 243 FASAOU, VCANE Fad
F 0T7HA M43 Brteidh EenTando) g
& ol A Zo wal &A=/t wow, BT
Arbgol HL4E GEs Ak o|AL Yang HC
2019839 2AA 5L AE FFG Lee
C % Bae SH(1999)9 BuiFudde @71e A

RIDY
RI02
RIO3
RI0O4
RIO5
RIS

Solubility (%)

50 60 70 80

Temperature (°C)

Figure 2. Solubility of rice noodles.
“Notes are the same as table 1.
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Figure 3. Swelling power of rice

T
60

70

Temperature (°C)

*Notes are the same as table 1.

Table 4. Characteristic values of compose rice

noodles.
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S 8}/N Al & X (pasting temperature)= 88.03 ~91.437 o]
o, EedFaydoe] FHa A7tFE @Arpgol “}Q‘-T‘%
SIPIAIRE7) w3t H T E(peak viscosity) = %
247 957 A Ad BEHJung JH 2002)e
2o F BH JAFHQ Vs dFS v
THlee YS & 2000). ZIdiFuuid Hrigo] gxn
A7VE FA7tgol HETE FUISIATE 95TAA 58
P #AAZ1 A E(holding viscosity)= ZEA] & o3
4E€ J7HE T e B2 o #ol Eve A2 =

st & ARl st RAE Yebdt(ung TH
2002). R diFddd Frigo)l @3 BUtE AUNF

IOr

rN'

o] J242 Zrlstqarh AVFE AslFo] FHLSFE
=3 F deo] ey FUFed 2 s
o] AP + e ExAY qLS e AL ¢ F

AT

HAE B E(break down):= HUZ #ALIYE <]
A7t BHEHEA JAEY AAE AL E FLE o
ol Fow =z AlZko] Aojof Friung JH 2002).
T UHFERE FUbgo] B A7LE Arbgol Fe
TE IR ey Avtdos Hrbgd o wshe
A Ak

Hadze Z=gdE Al(peak time)S EE AR
Zrell Zpol7b glith

L3} E(set back)= EIUFEHA HrbFo] Ha
A7FE A7Vl BEFE IS

50Co A Yz} E(final viscosity)= E@Fohal g
F7tgo] Wi A7HF AvtFe]l JE&5E FUHskAth

3. Xg|=El 240 EM

zEd =9 542 F59 FEEH XNE= A}
253 tidung JH 2002). ZE249 AL
lEo|QRorg, 59 ZIYALE 11E2E 5

noodles by RVA

sample” terlral';l)ztr]:tire Peak viscosity E:iiii Break down Peak time Set back ViIs::)sa:ty

o (cP) P (cP) (cP) ©P) P
RIO1 91.43 341 172 169 6.97 391 562
RIO2 89.33 431 238 193 6.90 367 605
RI03 90.48 362 184 178 6.90 390 575
RIO4 §9.33 324 180 144 6.87 374 554
RI05 88.03 577 303 273 6.97 367 670
RIO6 88.88 475 266 209 6.90 360 626

"Notes are the same as table 1.
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Table 69} Zt} PE(L-value)x RIO1¢] 7} =
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Bess Ut RuuRdul driwe Be
F& Nz #9599 FHolsk gAowt AA Ahe 2
dMe 25 #9383 )7t AATHP<0.05). Lee C
°F Bae SH(1998)¢] EuiFad¥d e J71d Ads
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Table 5. Cooking characteristics of cooked rice noodles
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2e AT 5(1989)2] 27139 —‘?ﬂtﬂ‘:
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3. Han O
e é%‘oﬂ E}E zA3 B4 QTN A2 A7}
7t Ze4E FARE Ugitts d39s= bigle 2

It} A E(b-value)= RIO60] 7}3 =gttt 2ald)
=gl HrlFo) Bma AR At Fe4E
#9H(P<0.05)22 F7H5tTE Lee C9 Bae SH
(1998)8] A HFEHA L F7he AHAHY A+
Han O 5(1989)9] 27179 =¥ &3 u

2 245 54 ATIN FeuFeud A7zl
BeFE FARE 9u R Atdel BeSE

FHEE Bo= wug ge AR,

Table 6. Hunter’s color values of dried rice noodles

sample” L-value a-value b-value
RIO1 92.81+0.55° -0.25+0.02" 7.70+0.20°
RI02 90.43+0.70 -0.33+0.03° 8.21+0.15"
RIO3 88.01+0.91° -0.34+0.03" 9.61+0.26™
RIO4 87.50+0.89° 0.07+0.11° 9.36+0.45°
RIOS 87.21+1.85° 0.01£0.05° 10.84+0.83
RIO6 86.64+0.71° -0.18+0.01° 11.03+0.73¢

"Notes are the same as table 1.

1) Mean + S.D

Means in the column with different superscripts are significantly
different at a=0.05 level by Duncan’s multiple range test

Weight of cooked

Water absorption of

Volume of cooked Turbidity

sample Sample weight(g) noodle(g) cooked noodle (%) noodle(m]) (O.D at 675 nm)
RIO1 25.16+0.09™ 80.45+2.92% 219.76+10.34™ 73.50+4.95™ 0.28+0.01"
RIO2 25.07+0.01 81.85+3.88° 226.51+15.48° 73.50+5.19 0.25+0.01"
RI0O3 25.16+0.12 84.21+4.46° 223.51+17.69° 74.00+4.24 0.23+0.06"
RIO4 25.11+0.14 71.85+1.22" 184.88+5.05" 67.50+5.61 0.32+0.02°
~ RIO5 ‘ 25.1120.01 74.1642.57" 195.34+10.25" 67.00+4.91 0.32:0.01™
RI06 25.18+0.01 72.89+0.61" 189.36+2.42" 71.5042.12 0.25+0.01"
"Notes are the same as table 1.
1) Mean + S.D

Means in the column with different superscripts are significantly different at a=0.05 level by Duncan’s multiple range test

NS : Not Significant

S22 #5h3]A] #2149 A 35(2005)
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Table 7. Hunter’s color values of cooked rice noodles

=

sample L-value a-value b-value
RIOI 67.36+0.36° -1.95+0.08° 6.82+0.65"
RIO2 67.92+0.45% -2.11+0.03 7.2120.20"
RIO3 68.63+0.44° -2.14+0.06" 7.98+0.43™
RIO4 64.1 +0.37" -1.60+0.08" 8.11+1.07%
RIO5 65.2340.73" -1.72+0.06° 8.41+0.24°
RIO6 67.56+0.78° -1.74=0.06° 10.24+0.14°

"Notes are the same as table 1.
1) Mean = S.D

Means in the column with different superscripts are significantly
different at a=0.05 level by Duncan’s multiple range test
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Table 8. Texture characteristics of rice noodles by texture analyzer

sample” Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness

RIO1 1355£121.76" 49.12+21.79™ 0.95+0.01™ 0.38+0.10™ 513.24+141.18°  454.04+81.44°
RIO2 1104+174.35% 26.71+18.40 0.95+0.01 0.21+0.17 246.85+196.78"  229.32+196.86"
RIO3 987+196.92° 27.99+16.78 0.91+0.06 0.21+0.12 194.08+91.91° 181.46+92.72°
RIO4 1337+106.75° 40.99+16.48 0.82+0.10 0.18+0.10 367.64+200.51"  347.19+168.49"
RIO5 1259+70.43" 33.11+20.76 0.96+0.07 0.29+0.14 282.16+126.99  169.93+114.35"
RIOS 1211£177.79% 33.94+11.18 0.80+0.02 0.16+0.08 208.93+134.26" 179.43+134.55

"Notes are the same as table 1.

1) Mean £ S.D

Means in the column with different

superscripts are significantly different at a=0.05 level by Duncan’s multiple range test
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Table 9. Sensory characteristics of rice noodles by
trained panel

sample” Gloss Hardness  Chewiness Adhesiveness
RIO1  6.84+1.17° 342=124° 3.33+133" 3.80+1.78™
RIO2  6.65+0.86" 4.09+126" 4.18+147° 4.11x1.75
RIO3  5.78+1.07° 5294129 5.40+1.40° 4.25+1.47
RI04 5.04+1.11° 491+140° 4.73+1.53° 4.51z1.62
RIO5S  3.80+1.11° 5.73+1.53% 5.20+1.47° 4.45£1.65
RIO6  3.67+1.28 6.05+1.65 5.71+1.66° 4.51<1.71

"Notes are the same as table 1.

1) Mean + S.D

Means in the column with different superscripts are significantly
different at a= 0.05 level by Duncan’s multiple range test
NS : Not Significant
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Table 10. Acceptance characteristics of rice noodles by

consumer
sample’ Color Overall-acceptability

RIO1 5.11+1.60° 4.88+1.54°
RIO2 5.05+1.42° 4.41+143%
RIO3 5.00+1.16° 4.29+1.33
RIO4 4.18+1.33° 4.04+1.38°
RIOS 3.27+1.18 3.57+1.46"
RIO6 3.20+1.55" 3.88+1.75%

"Notes are the same as table 1.

1) Mean + S.D

Means in the column with different superscripts are significantly
different at a= 0.05 level by Duncan’s multiple range test
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Table 11. Correlation coefficients between sensory characteristics and Mechanical characteristics of rice noodle

Sensory Mechanical
Characteristics Chewi Adhesive Overall- Adhesive Springi Cohesive Gummi Chewi

Gloss  Hardness oS eSS Color acceptability Hardness —tiess “hess -nioss eSS eSS L-value a-value b-value
S Gloss 1
e Hardness -0.919%* 1
Isl Chewiness -0.820%  0.979** 1
o Adhesiveness  -0.869*  0.886** (.853* 1
r Color 0.974** 0.817* -0.686 -0.791 1
Y Overall-acceptability 0.923** -0.892* _0.822* -0.919* 0.88* 1

Hardness -0.139  -0243 -042 0036 -0.292 0.014 1
IZI Adhesiveness 0176  -0.465 -0.586 -0.365 0.072 0.407 | 0.861* 1
¢ Springiness 0501 0498 -0490 -0.644 0451 0324 1 -0.152 -0.088 1
h  Cohesiveness 0411 -0.596 -0.680 -0.735 0.309 0479 | 0427 0595 0.72 1
ﬁ Gumminess 0440 0718 -0.819* -0.581 0314 0.562 0.793  0.927** 0225 0.745 1
i Chewiness 0.584 0793  -0.847* -0.611 0.484 0710 | 0.676  0.884* 0.075 0.57 0.948** 1
c L-value 0424 0169 -0040 0500 0472 0493 | -0.698 -0382 0239 0018 -0340 -0222 1
? a-value -0.709 0434 0278 0.652 -0.766 -0.609 | 0732 0420 -0.561 -0.164 0210  0.098 -0.859 1
b-value -0.879*% 0.885* 0.840* 0787 -0.837* -0.717 |-0.504 -0252 -0.723 -0.621 -0574 -0.596 -0.079 0.509 1

*p<0.05, **p<0.01
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Fig. 4. Scanning Electron Microscopes of
cross section of flour. (x 2,000)
*Notes are the same as table 1.
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Fig. 5. Scanning Electron Microscopes of cross section of exturized extrudate
by rice noodle. (x 2,000)
*Notes are the same as table 1.
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