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Discoloration of Korean Wheat Flour Noodles with Additives
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Abstract

The objectives of this study were to reduce the characteristic dark color of Korean wheat flour noodles.
Several additives were tested to reduce dark color of wheat flour dough and 2% ascorbic acid and 0.05%
cysteine were selected as additives to Korean wheat flour noodle. Comparative study was performed between
commercial imported wheat flour noodle and Korean wheat noodle with two additives to investigate the color,
mechanical and sensory properties of noodles. Addition of 2% ascorbic acid increased the brightness of raw
and dried Korean wheat flour noodles and 0.05% cysteine was the most effective in improving the brightness
for cooked wheat flour noodles. Mechanical properties of cooked Korean wheat flour noodles with 2%
ascorbic acid and 0.05% cysteine were similar to that of the imported wheat flour noodles. However, sensory
evaluation test showed Korean wheat flour noodles with 2% ascorbic acid had the darkest yellowish-red color,
the strongest aftertaste and the lowest overall quality. Therefore, the addition of cysteine was the most
effective in mechanical and sensory attributes as well as discoloration of cooked wheat flour noodles.
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Fig. 1. Mlxograms of wheat flours with additives.

*All chemicals were added to Korean wheat flours.
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Table 1. Hunter's values of wheat flours

LY a? b
Imported wheat flour 81.8 -8.6 8.6
Korean wheat flour 78.1 -10.5 9.1

L indicates white-black
Pa indicates red-green and ¥b indicates yellow-blue.
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Table 2. Hunter's values of doughs with additivesl) stored at room temperature for different resting time
Ohr? 2hr 4hr 24 hr
L» a® b¥ L a b L a b L a b

IWF® 767 -84 134 725 -114 160 674 -153 170 65.1 -161 158
KWF? 702 -109 156 607 -17.5 196 588 -198 197 533 -281 193
KWF +

0.1% CaCl, 704 -11.3 156 629 -164 194 576 -20.7 205 511 284 193

0.24% AICl, 705 -109 153 626 -160 196 59.5 -189 195 547 237 185

0.1% SS” 703 -11.6 154 622 -17.2 187 573 -221 191 525 271 189

0.01% Cys" 694 -13.7 16.8 605 -196 193 563 -236 200 560 226 178

0.1% AA” 707 -109 16.6 645 -153 193 600 -185 200 567 227 186

0.1% ZnCl, 698 -112 153 61.6 -17.1 195 58.1 -208 197 533 264 188

0.1% EDTA 698 -11.0 154 633 -160 194 576 -21.5 205 548 -23.5 19.7

0.1% Arb” 68.7 -120 157 59.7 -188 20.1 555 241 201 504 275 19.8

YAll chemicals were added to Korean wheat flour

Dresting time

9L indicates white-black, ¥a indicates red-green and *b indicates yellow-blue.
STWF: Imported wheat flour
"KWF: Korean wheat flour, $S: Sodium sulfite, Cys: L-cysteine, AA: L-ascorbic acid, Arb: arbutin
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Table 3. Hunter's values of raw, dried and cooked wheat
flour noodles with cysteine and ascorbic acid
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Rawnoodle Dried noodle Cooked noodle
Imported wheat flour
L" 774 788 50.4
a? 11 -9.7 -34.6
bY 13.5 9.2 14.7
Korean wheat flour
L 68.5 70.2 49.6
a -12.1 -135 -33.8
b 15.2 13.2
Korean wheat flour + 0.01% cysteine
L 68.6 68.5 50.7
a -12.7 -14.7 2322
b 17.3 14.0 16.6
Korean wheat flour + 0.05% cysteine
L 67.0 68.1 50.9
a -12.7 -15.2 -32.7
b 17.3 14.6 16.7
Korean wheat flour + 0.1% ascorbic acid
L 74.1 69.4 49.8
a -8.8 -145 -34.0
b 15.8 14.7 18.0
Korean wheat flour + 0.3% ascorbic acid
L 70.1 69.9 48.0
a -10.5 -14.3 -36.9
b 16.5 15.1 18.5
Korean wheat flour + 2% ascorbic acid
L 71.3 737 478
a 99 -11.6 -36.6
b 16.8 12.8 17.6

UL indicates white-black
Y3 indicates red-green and b indicates yellow-blue.
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Table 4. Mechanical attributes” of cooked wheat flour noodles with cysteine and ascorbic acid

fmported wheat Ko heat Korean wheat flour +
oo our | Cysteine " Ascorbicacid  Ascorbicacid Ascorbic acid
001% : 0.1% 03% 2%
Dried Noodle _
Breskingforce 13475 177.68° 161.13° 168.94° 168.28" 185.41° 168.65"
(6.14)? (7.08) (12.67) (1047) (11.47) (9.63) (6.55)
Cooked Noodle
Hardness 1881.6° 2930.9" 3074.8% 2953.8° 3234.7° 2709.2 2193.1¢
(195.91)" (197.78) (250.63) (272.19) (356.00) (12216)  (153.95)
Adhesiveness 39.49° 121.14° 110.65% 95.30° 119.46° 103.05% 50.92°
(15.63) (13.27) (16.16) (0.61) (41.66) (15.20) (22.00)
Springness 0.98% 0.99* 0.94° 0.95° 0.89° 096® 0.88°
(0.06) (0.05) (0.03) (0.03) (0.05) (0.05) (0.05)
Gumminess 1063.4¢ 1617.9* 1677.6* 1635.4° 1705.2" 1434.9° 1038.4¢
(83.00) (110.86) (121.20) (140.15) (221.01) (98.63) (98.12)
Chewiness 1037.1° 1608.3* 1570.9* 1549.9* 1514.4* 13732 912.9°
(103.22) (139.48) (134.84) (157.96) 230.62) (15626)  (101.38)
Resilience 0219* 0217 0.220® 0.231* 0.223* 0212 0.202¢
(0.01) ©.01) 0.01) 0.02) 0.02) (0.01) 0.01)

DValues in sample with different superscripts are significantly different (p<0.001).

DValues are standard deviation of ten experiments.
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Table 5. F-ratio of ANOVA for semsory attributes of
cooked noodles prepared with wheat flours with cysteine
and ascorbic acid

Sensory attribute ~ Sample Panel SamplexPanel
Grayish-brown 108.29** 2.27* 1.58
Yellowish-red 71.96%* 5.34xx* 2.34x*
Hardness 45.74%* 3.34% 1.21
Adhesiveness 23.23** 2.70* 1.19
Chewiness 21.76** 2.03 1.25
Aftertaste 58.90** 2.0t 1.20
Overall quality 18.30** 3.45%* 5.87%*

*p<0.01, **p<0.001
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Table 6. Sensory attributes” of cooked wheat flour noodles with cysteine and ascorbic acid

KWF + Cysteine KWF + Ascorbic acid
IWE? KWF
0.01% 0.05% 0.1% 0.3% 2%

. 1.23° 527 5.13° 437 6.87° 7.20° 3.50¢
Grayish-brown (0.431‘” (1.41) (1.28) (1.13) (161(;2 (142) 1.31)
. 1.3 417 427 3.83° 4. 523 7.20°
Yellowish-red 0.79) 1.72) (1.23) (1.18) (1.59) a7 (1.35)
Hardness 227 627" 5.83% 633 633 5.30° 3.40°
0.94) (1.70) (1.62) (1.42) (1.24) (1.82) (1.13)
. 207 5.17° 507 523 5.43° 533 363
Adhesiveness 0.83) (1.44) (1.48) (1.52) (1.55) (1.67) (1.92)
Chewinss 2,63 483 5.33% 457 5.60° 4.83® 3.10°
(192) (1.56) (130) (1.36) (1.54) (1.76) (1.54)
137 4.07° 4.20° 377 5200 4.50* 7.47°
Aftertaste (0.49) (1.70) (1.63) (1.14) (147) (1.93) (1.80)
. 4,87 5.03% 467° 5.53¢ 413 437 2.60°
Overall quality (2.30) (1.67) (1.94) @11 1.31) (145) 2.02)

"Values in sample with different superscripts are significantly different (p<0.001).

IWF: imported wheat flour
YKWF: Korean wheat flour
“Values are standard deviation of three experiments.
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