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Abstract

This study was an atlempt to use arrowroot, a common plant in Korea used as food to relieve famine, for making
noodles and to set up a standard formulation for arrowroot-starch-containing noodle. Arrowroot starch was mixed
with wheat flour at a different ratio and used to make noodles. Cooking quality and texture were measured, and
sensory evaluation was performed with the noodles prepared. Water binding capacity of arrowroot starch was
higher than that of wheat flour. Maximum viscosity of the composite arrowroot-wheat flours was increased as the
arrowroot starch content increased as measured by amylograph. Addition of arrowroot starch at 10% level
improved the quality of noodles. Texture measurement showed that the noodles of the composite flour containing
10% or 20% arrowroot starch were superior to those of wheat flour alone; however, the scores of arrowroot-con-
taining noodles were similar to those of wheat flour alone in sensory evaluation.
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Table 1. Flour composition used in noodle processing

(Moisture content : 14%)

Sample Arrowroot Wheat flour Salt Water
starch (g) ® ® (ml)

Sy 0 300 6 120.0

S, 30 270 6 120.0
S, 60 240 6 120.0

S, 90 210 6 120.0

S 120 180 6 120.0
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Table 2. Condition of operation in Rheometer

Instrument Sun Scientific Co., LTD(Japan)
Model : CR-200D
Sample height 1.00 mm
Table speed 33.00 mm/min
Chart speed 100.00 mm/sec
Load cell 10.0 kg(dry noodle)
1.0 kg(cooked noodle)
Deformation rate 75.0%
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Table 3. Proximate composition of arrowroot starch and

wheat flour Unit: %
Moisture Crud.e Qm_de Crude ash
protein lipid
Wheat flour 13.34 8.73 1.10 0.58
Arrowroot starch  16.34 0.31 0.24 0.61

Table 4. Water binding capacity of arrowroot starch and
wheat flour

‘Water binding capacity(%)
Wheat flour 180.23
Arrowroot starch 196.53
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Table 5. Solubility and swelling power of arrowroot starch
and wheat flour
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Table 6. Characteristic values of compose flours by

amylograph (8% solid basis)
Tem(%‘ga‘“re Solubility(%) Swelling power Gelatinization Viscosity at Viscosity at 95 Maximum
) AS* WEF** AS* WE** Sample point 95°C after 15min viscosity
50 131 879 283 378 (O B.U) B.U) B.U)
60 241 1452 501 551 So 66.0 7 70 8
70 6.64 1232 10.52 701 5, 67.5 %0 80 98
80 12.63 11.99 17.12 825 S 675 101 8 105
AS* : Arrowroot starch S5 680 125 103 150
WF** : Wheat flour S, 68.5 180 140 218
Table 7. Quality of cooked noodle with different arrowroot starch contents
. Weight of cooked ~ Water absorption of cooked  Volume of cooked noodle  Turbidity of soup
Sample Sample weight(g) noodle (g) noodle (%) (ml) (O.D at 675 nm)
Sy 25.28 7207 185.12 65.00 0.20
S, 2532 75.57 198.48 66.00 0.20
S, 25.28 79.12 213.04 70.75 0.19
S, 25.38 82.14 223.54 72.50 0.19
S, 25.28 85.09 236.59 76.50 0.17
S, : Wheat flour 300 g + salt 6 g + water 120 m/
S, : Wheat flour 270 g + arrowroot 30 g + salt 6 g + water 120 m/
S, : Wheat flour 240 g + arrowroot 60 g + salt 6 g + water 120 m/
S; : Wheat flour 210 g + arrowroot 90 g + salt 6 g + water 120 m/
S, : Wheat flour 180 g + arrowroot 120 g + salt 6 g + water 120 m/
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Table 8. Textural properties of cooked noodle with different
arrowroot starch contents
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Table 9. Hunter color values of dried noodle with different
arrowroot starch contents

Sample L a b AE
S,d 859 0.506 11.30 i1.0
S,d 80.5 1.100 9.61 12.3
S,d 78.2 1.270 9.24 13.8
Sd 769 1.070 9.20 14.8
S.d 75.8 1.220 9.25 15.8

Syd : dried noodle of Sy, S, : Wheat flour 300 g + salt 6 g +
water 120 m/

S,d : dried noodle of S, S, : Wheat flour 270 g + arrowroot 30 g
+ salt 6 g + water 120 m/

S,d : dried noodle of S,, S, : Wheat flour 240 g + arrowroot 60 g
+ salt 6 g + water 120 m/

S,d : dried noodle of S, S;: Wheat flour 210 g + arrowroot 90 g
+ salt 6 g + water 120 m/

S,d : dried noodle of S,, S, : Wheat flour 180 g + arrowroot 120
g+ salt 6 g + water 120 m/

Table 10. Hunter color values of cooked noodles with
different arrowroot starch contents

Sample Ha(rlii;l )e 55 Adhesiveness Cohesiveness Springiness Sample L 2 b AE

S, 0.074 11.00 1.187 0.848 S, 63.0 -0.735 14.10 294

S, 0.076 832 1.383 0.870 S, 504 0.578 11.00 40.0

S, 0.078 6.75 1.438 0.875 S, 459 1.080 10.00 442

S, 0.070 6.12 1.194 0.846 S, 417 1.220 9.59 482

S, 0.067 5.80 1.107 0.830 S, 365 1.580 8.82 532
S, : Wheat flour 300 g + salt 6 g + water 120 m/ S, : Wheat flour 300 g + salt 6 g + water 120 m/
S, : Wheat flour 270 g + arrowroot 30 g + salt 6 g + water 120 m/ S, : Wheat flour 270 g + arrowroot 30 g + salt 6 g + water 120 m/
S, : Wheat flour 240 g + arrowroot 60 g + salt 6 g + water 120 m/ S, : Wheat flour 240 g + arrowroot 60 g + salt 6 g + water 120 m/
S, : Wheat flour 210 g + arrowroot 90 g + salt 6 g + water 120 m/ S : Wheat flour 210 g + arrowroot 90 g + salt 6 g + water 120 m/
S, : Wheat flour 180 g + arrowroot 120 g + salt 6 g + water 120 m/ S, : Wheat flour 180 g + arrowroot 120 g + salt 6 g + water 120 m/
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Table 11. Results of sensory evaluation(acceptance test)of noodle with different arrowroot starch contents

. Sample
Characteristics
S1 SZ S3 S4 SO
Appearance 479+ 1.18° 420+1.54° 3.80+1.58" 3.10£1.77° 4.00£0.00
Texture 435+ 1.53" 445+1.10° 4.05£147° 3.30+1.72° 4.00+0.00
Taste 465127 4,60 1.10° 330+1.08° 2.60£1.19° 4.00£0.00
Flavor 4354093 430+ 1.00° 3.85+1.04° 353£1.07% 4.00%£0.00
Overall preference 475+1.33" 4.60£0.90 3454123 2.80£1.11° 4.00£0.00
Values are Mean= SD
S, : Wheat flour 300 g + salt 6 g+ water 120 m/
S, : Wheat flour 270 g + arrowroot 30 g -+ salt 6 g + water 120 m/
S, : Wheat flour 240 g + arrowroot 60 g + salt 6 g + water 120 m/
S, : Wheat flour 210 g + arrowroot 90 g+ salt 6 g + water 120 m/
S, : Wheat flour 180 g+ arrowroot 120 g + salt 6 g + water 120 m/
Table 12. Results of sensory evaluation(discriminating test)of noodle with different arrowroot starch contents
. Sample
Characteristics
S, S, S, S, S
Color 315+ 118 375+ 1.25° 525+097° 6.35£0.60° 4.00£0.00
Transperancy 3.95+1.36" 3.85+131 4,06+ 1.67° 455+1.70° 4.00£0.00
Shineness 4.55+1.00 4.10%1.37 4.05£1.60 4.15+1.90 4.00£0.00
Hardness 3.95£1.00° 435+1.04° 2.50+1.24' 1.70£0.90° 4.00+0.00
Brittleness 3.85£0.81° 420%1.24° 515+ 1.46° 5.50+2.00° 4.00£0.00
Finneness 4.30£0.80° 4.25+1.02° 5.15+1.46° 5.65+1.20" 4.00£+0.00
Elasticity 458+ 1.12° 4.84+0.90" 289+ 1.20° 237+ 1.40° 4.00£0.00
Cohesiveness 4.65+1.09° 5.25+0.85" 270+ 1.13° 240+ 1.20° 4.00£0.00
Bitterness 4.85+1.04° 4.60+0.94" 3.55%+1.00° 3.50%1.50° 4.00=0.00
Savory taste 4.70£0.86° 420+ 1.06° 3.50+ 1.00° 285+ 1.10° 4.000.00
Odor 450+ 1.10° 4.30£1.17" 410+ 1.62% 385187 4.00£0.00
Values are Mean = SD
*** Mean in a row followed by different superscripts are significantly different.
Table 13. Correlation coefficient of acceptance test
Appearance Texture Taste Flavor Overall preference
Appearance 1.0000(0.0000)
Texture 0.2082(0.0656) 1.0000(0.0000)
Taste 0.3392(0.0022) 0.5330(0.0001) 1.0000(0.0000)
Flavor 0.3636(0.0011) 03994(0.0003) 0.5564(0.0001) 1.0000(0.0000)
Overall preference 0.3343(0.0026) 0.4912(0.0001) 0.7492(0.0001) 0.5755(0.0001) 1.0000(0.0000)
stz #er3A] A 16 # A 6 3(2000) - 686 -
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Table 14. Correlation coefficients of discriminating test

COL TRA SHI HAR BRI FIN ELA COH BIT SAV ODO
CcoL 1.0000
TRA 0.1388 1.0000
SHI -0.0712  0.3944*  1.0000
HAR -0.5034*  -00667 0.0727  1.0000
BRI 04665*  0.1254 -00458  -0.3998*  1.0000
FIN 0.3785* -00392 00682 -05076* 0.3557* 1.0000
ELA 0.5643* -0.1552  0.1523  0.6562* -0.5442* -0.2456* 1.0000
COH -0.5599* 00409 0.1521  0.6926* -04751* -0.3391* 0.7944* 1.0000
BIT -0.3647*  0.1040 0.3360* 0.3647* -02111 -0.2942* 04178* 0.4305* 1.0000
SAav 04206* -0.0847 0.1942  04426* -03775%* -0.0965 0.6204* 0.5416* 05574* 1.0000
ODO -0.1452 -0.1054  0.0105 0.2358* -0.1487 -0.1245 03377«  0.1148 0.4232*  0.3482*  1.0000
*P < 0.05

COL:Color, TRA:Transparency, SHI:Shineness, HAR:Hardness, BRI:Brittleness, FIN:Fineness, ELA:Elasticity, COH:Cohesiveness,

BIT:Bitterness, SAV:Savory taste, ODO:Odor
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