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A Study on the Quality of Ramyon Made from Korean Wheat and
Arrowroot(Pueraria thunbergiana B) Starch
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Abstract

This study examines the cooking quality, rheology, and sensory characteristics of ramyon noodles made from Korean wheat and
arrowroot starch. The control was made from Australian standard wheat(ASW) and the sample was made from Korean wheat. The
ratios of arrowwood starch in the sample group were 0%, 5%, 10%, 15%, 20%, 25%, and 30% respectively, and the result was as
follows: the yield of the arrowwood starch was 18.8% and moisture level was 14.2%. The lightness(L), redness(a), and yellowness(b)
of ASW were 92.07, 1.44, 10.22 respectively, whereas those of Korean wheat were 92.05, 1.55, 11.01, which means the two kinds
of wheat showed very little difference in lightness, but Korean wheat had higher degrees of a and b than ASW. The color value
of arrowroot starch is L 72.65, a 3.44, b 12.92, so it has a lower degree of lightness and higher degrees of a and b than two kinds
of wheat. Dried ramyon displayed a lower degree of lightness and higher degrees of a and b than cooked ramyon, but the first
decreased and a increased as we increased the ratio of arrowroot starch in it. The weight of dried ramyon did not show a significant
difference among the groups. On the other hand, the weight, volume, water absorption, and the turbidity of cooked ramyon
increased as we increased the amount of arrowroot starch in it. The maximum weight, solidity, and elasticity of the control group
were greater than those of ramyon made from Korean wheat, but its brittleness was lower. The two groups showed the same
degrees of hardness, adhesiveness, and cohesiveness. The maximum weight, solidity, and adhesiveness of the control group
increased as we increased the amount of arrowroot starch in it, and the hardness and brittleness were great when the ratio of
arrowroot starch was 20%; elasticity was greatest when the ratio of arrowroot starch was 15, 20, and 25%; its adhesiveness and
cohesiveness did not depend on the amount of arrowroot starch in it. In the sensory characteristics evaluation, the items that showed
significant ~ differences include: appearance (p<0.01), color(p<0.01), smell(p<0.001), transparency(p<0.05), and overall
acceptability(p<0.05). The ramyon earned the highest score in appearance when the ratios of arrowroot starch were 5%, 15%, and
20%. As for color and smell, it earned the highest score when it contained 20 and 25% of arrowroot starch. The transparency
decreased as we increased the amount of arrowroot starch, and overall acceptability was highest when the ratio of arrowroot starch
was 15%. There was a significant difference in overall acceptability between the control and the sample group. As for the loosing
speed and chewiness, there was no significant difference between the two groups. When we look at the result of various tests to
evaluate the cooking quality, rheology, and sensory characteristics of ramyon noodles, ramyons that contained 15 to 25% of
arrowroot starch earned the high scores, and of these the one with 20% of arrowroot starch earned the highest score on all accounts.

Key Words : ramyon noodles, Korean wheat, arrowroot(Pueraria thunberggiana B) starch
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<Table 1> Operation of condition in rheometer

Test mode Mastication
Sample height 30mm
Probe diameter 30mm

Clerance 15mm

Chart speed 60mm/min

Table speed 30mm/min

Load cell 2kg
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<Table 2> Color evaluation of flour of control, Korean
wheat(0) and arrowroot starch

control" 02

arrowroot starch

L 92.07 + 0.55%  92.05 + 0.26
a 1.44 £ 0.14 1.55 £ 0.53
b 10.10 £ 0.74 11.01 + 1.04

72.49 £ 1.50
3.44 + 0.34
12.92 + 0.99

1) Australian standard wheat
2) Korean wheat
3) Mean + SE
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<Table 3> Cooking quality of cooked ramyon with different arrowroot starch contents

Weight of Weight of Volume of Water absorption Turbidity of
dry ramyon cooked ramyon cooked ramyon of cooked ramyon soup
(9) (9) (me) (%)
control® 20.34+0.422)NS3) 44.47+1.06b4++5) 40.44+0.370* 119.13+1.23c* 0.03+0.00ef ***
0 20.38+074 44.31£0.25P 39.57+0.46° 121.1442.94bc 0.05+0.00¢
5 20.39+0.46 46.08+0.590 41.234+0.93P 122.5042.50bc 0.09+ 0.00d
10 20.43+1.24 45.03+0.93b 41.77+0.62b 123.29 +2.45bc 0.10£0.00d
15 20.76+0.46 46.74+1.04e0 43.09+0.9882p 127.43+0.76° 012 +0.01de
20 20.22+1.13 47.91+1.2380 44.72+0.932 130.52+1.72bc 0.1440.00d
25 20.42+1.41 48.41+0.7980 44.50+0.862 132.30+1.09bc 0.19+0.01¢
30 20.28+1.17 49.90+1.072 45.27+1.662 135.00 +1.232 0.28+0.01a

1) control: Australian standard wheat
0: Korean wheat
5. Korean wheat with 5% arrowroot starch
10: Korean wheat with 10% arrowroot starch
15: Korean wheat with 15% arrowroot starch
20: Korean wheat with 20% arrowroot starch
25: Korean wheat with 25% arrowroot starch
30: Korean wheat with 30% arrowroot starch

2) Mean+SE

3) NS : not significant

4) Values with different alphabet within the row were significantly different at a = 0.05 by Duncan’s multiple range test.

5) ** p<0.01, ** p<0.001
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<Table 4> Color value of dryed ramyon with different
arrowroot starch contents
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<Table 5> Color value of cooked ramyon with different
arrowroot starch contents.

color value color value
L a b L a b
control)  92.2241.042)a3)+4) 1 15+0.06** 17.2840.3N5)  control!) 80.22+1.422)a3)=+4) 2 36+1.06** 13.68+1.37NSO)
0 90.31+£2.732 1.17+£0.262  15.88+0.46 0 76.15+£2.592 2.77+0.25¢ 14.87+1.46
5 87.37+1.77° 1.68+0.5926  16.97+0.33 5 67.37+2.92ab 3.58+0.594 16.17£0.93
10 83.14+1.50P 1.9340.23>  16.37+0.62 10 65.45+3.21P 4.03+0.93¢ 17.33+1.62
15 76.03+1.35a¢ 2.044+0.400  17.454+0.90 15 59.66+3.460c 4.7441.04p 17.35+0.98
20 78.44+3.47¢ 2.414£0.230c  17.58+1.03 20 56.25+4.13bc 4.91+1,23bc 15.55+0.93
25 76.35+2.734 2.50+0.73¢ 16.92+1.64 25 55.67+4.41bc 5.4140.792 17.90+£0.86
30 68.44+4.89f 3.30+0.47¢  15.30+0.67 30 52.79+3.17bc 5.90+1.072 14.13£1.66
1) see the table 3 1) see the table 3
2) Mean*SE 2) Mean + SE

3) NS : not significant

4 Values with different alphabet within the row were significantly
different at a = 0.05 by Duncan’s multiple range test.

5) =% p<0.001

3) Values with different alphabet within the row were significantly

different at a = 0.05 by Duncan’s multiple range test

4) # 5<0,001
5 NS : not significant
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<Table 6> Rheology of cooked ramyon with different arrowroot starch contents.

M\i);lgﬁtm Strength Hardness Adhesiveness Cohesiveness  Springiness ~ Gumminess Bnr:StISe
(g/c) (g/o) (0) (%) (%) (9)
(9) (9)
4276+
control® 1 33208t 75.67+0.899  284.0042.08° —2.314+0.33'5  42.00+1.67NS  36.33%1.530  14.334+0.670¢+  7.35+1.88bc
0 33.67+2.67¢  67.33+353¢  280.00+4.16° -3.00+1.54 41.33+3.33 39.00£3.06° 12.67+1.33%¢ 7.94+0.720¢
5 37.00+12.83c  72.42434.33¢ 282.95425.07°  -2.33+2.78  4572+11.49  41.65+11.66>  14.57+11.36%¢  8.63+1.340
10 40.22+0.33¢  75.6740.67¢  258.00+0.58bc  -2.3040.58 52.25+0.58  45.33+0.33% 18.05+0.58° 9.60+1.26%
15 46.33+1.75b¢  81.65+2.82¢  261.61+1.57°¢  -2.334+5.39 42164578  46.45+2.172b  20.23+1.45% 9.51+1.88%
20 43.35+2.870¢  82.13+2.78°  286.60+2.260 -2.60+3.56 49.99+4.08 49.20+2.582 21.4741.080 12.85+1.242
25 49.0041.05>  92.454+1.86° 34557403186 -2.78+1.49 43.5142.91 47.79+0.682 24.18+0.692 9.86+1.23%
30 61.00+42.62a  102.76+1.332  359.52+0.252 -2.09+1.12 44514105  44.54+0.88% 25.67+0.042 10.144+1.992
1) see the table 3
2) Mean + SE
3) Values with different alphabet within the row were significantly different at a = 0.05 by Duncan’s multiple range test
4 * p<0.05, ** p<0.01, *** p<0.001
5 NS': not significant
<Table 7> Sensory characteristics of cooked ramyon with different arrowroot starch contents.
Overall

Appearance Color Smell

Transparency Loosing speed Chewiness

acceptability

control?  3.75£0.2023) »4)  3.56+0.22b*  2.24+0.23¢*  3.64+0.18%  2.83+0.23NS5 2.2140.20NS 2.83+0.21bcx
0 3.72+0.24p 3.60+0.18°0 2.30+0.254 3.63+0.182 2.96+0.12 2.75+£0.18  2.45+1.03¢
5 3.83+0.292 3.58+0.250 2.34+0.224 3.33+0.22# 3.17+0.23 4.13+£0.22  3.19+0.16P
10 3.96+0.372 3.73+0.39% 3.12+0.18¢ 2.67+0.21b 2.84+0.21 3.17+0.25 3.56+0.26@
15 4.01£0.282 3.79+0.178  4.14+0.21ab 2.86+0.230 2.58+0.21 4.13+£0.17  3.92+0.182
20 4.05+0.312p 4.08+0.272 4.42+0.202 2.42+0.150 2.72+0.19 3.71£0.23  379+0.24a
25 3.82+0.282¢ 3.92+0.212 4.31+£0.282 2.30£0.20bc 2.93+0.23 3.33+£0.24 3.5440.28@
30 358+0.30¢ 3.95+0.192 3.64+0.18bc 2.1240.22bc 301+0.24 3.92+£0.21 3.67+0.258@

1) see the table 3

2 Mean + SE

3) Values with different alphabet within the row were significantly different at a = 0.05 by Duncan’s multiple range test

9 * p<0.05, * p<0.01, ** p<0.001
5 NS not significant
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