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Abstract

This study investigated the physicochemical characteristics of Korean wheat flour substituted for 0%, 15%,
30%, 45%, and 60% durum rimachinata wheat in order to develop a Korean wheat pasta suitable for consum-
er—preferred soft textures. The particles of Korean wheat that were less than 250 ym were 87.03% of all particles,
while 68.7% of durum rimachinata had particles more than 250 ym in size. Durum rimachinata had more protein
(13.84£0.03) and ash (0.70£0.02) than Korean wheat. In farinograph characteristics, water absorption, develop—
ment time, stability, and weakness increased as the amounts of substituted Korean wheat flour increased. Also,
the gelatinization characteristics of the amylograph exhibited an increase of gelatinization temperature and de—
crease in maximum viscosity. However, maximum viscosity was shown to be more than 550 B.U. until 30%
of the substitution level of Korean wheat flour to durum rimachinata wheat. Also, it did not affect the texture
of the noodle product. We could make pasta with softness and springiness with less than a 15% substitution
level of Korean wheat flour due to similar characteristics in cooking properties such as weight, volume, water
absorption, turbidity, and cooking loss when compared to the control. L and a values increased, and the b value
decreased in color as substitution amounts of Korean wheat flour increased. The hardness and adhesiveness
of cooking noodles was shown to be a low value at more than a 30% substitution level of Korean wheat flour,
and springiness, gumminess, and chewiness all exhibited high values. In a sensory evaluation, overall accept—
ability was shown to have the highest score in control. More than 30% of substitution of Korean wheat flour
showed high preferences. Therefore, 15% of the substitution level of Korean wheat flour could be adapted in
dough and cooking properties for making pasta-substituted Korean wheat. However, a texture analyzer and
sensory evaluation of cooked pasta was shown to have a good quality at more than 30% substitution level of
Korean wheat flour.
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Table 1. Formulas for noodle dough prepared with various
levels of Korean wheat flour

Sarnplen

Control 15%  30%  45%  60%

Ingredients (g)

Durum rimachinata 250 1875 175 1375 100

Korean wheat flour — 375 75 1125 150
Water 25 25 25 25 25
Salt 2 2 2 2 2
QOil 10 10 10 10 10
Egg 100 100 100 100 100

YKorean wheat flour to durum semolina rimachinata ratio (%,
W/W).
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Fig. 1. Particle size distribution of flour. —@—: Korean wheat
flour, —O—: durum rimachinata.
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Table 2. Proximate composition of flour (%)
Moisture Crude protein Crude lipid Crude ash
Korean wheat flour 13.27+0.04" 12.17+0.02" 0.87+0.02" 0.38+0.03"
Durum rimachinata 10.34+0.03 13.84+0.03 0.78+0.02 0.70+0.02

Mean+SD (n=3). “Significantly different at p<0.05.
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Table 3. Farinogram characteristics of pasta dough with various levels of Korean wheat flour

Korean wheat flour (%)

18
Control 15 30 5 60
Water absorption (%) 53.1+0.4 58.2+0.3 58.4+0.2 585+0.3 586+0.3
DT? (min) 3.2+0.2 53+04 6.0+0.2 6.8+0.3 7.0+0.3
Stability (min) 81+0.2 82+0.3 10.8+0.2 10.9+0.2 11.7+0.3
Weakness (B.U.) 36.0£0.3 27.0+0.3 35.0+£0.2 39.0£0.2 40.0+£0.2

Mean+SD (n=3). ‘
YControl: 100% durum rimachinata dough. DT development time.

Table 4. Amylographic characteristics of pasta dough with various levels of Korean wheat flour

Components GT.Y (0 M.T.” (°C) M.V.” (B.U.")
Control” 59.9+0.4 89.2+0.3 688+6.0
15 64.0£0.3 91.4+04 632£7.0
Korean wheat flour (%) 30 70.1+0.2 94.2+0.2 560+5.0
45 73.6%+0.3 94.2+0.3 523+4.0
60 76.6+0.2 95.0+0.2 425+6.0

Mean+SD (n=3).
YGelatinization temperature (°C). ?Temperature at maximum viscosity (°C). *Maximum viscosity (B.U.).
PB.U.: Brabender Unit. “Control: 100% durum rimachinata dough.
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Table 5. Cooking characteristics of cooked pasta noodles with various levels of Korean wheat flour

Korean wheat flour (%)

1)
Control 0 5 0
Weight (g) 49.53+0.44% 47.99+1.28" 46.83+0.51 46,51 40.19° 45.94+0.24¢
Volume (mL) 193.33+0.91° 192.63+0.51™ 192.40+0.10° 192.27+0.15° 192.03+0.21°
Moisture absorptive power (%) 81.12+0.78° 82.33+0.55° 85.04+2.35° 89.91+3.99 95.69+1.41°
Turbidity (O.D at 675 nm) 0.33+£0.01¢ 0.35+0.01° 0.38£0.02" 0.39+£0.01" 0.51+0.01°
Cooking loss (%) 5.36+0.05° 5.62+0.07° 5.93+0.09° 6.46+0.11° 6.82+0.08"

Mean=+SD (n=6).
DControl: 100% durum rimachinata pasta.

“Means with the same superscripts in each row are not significantly different (p<0.05).
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Table 6. Color characteristics of cooked pasta noodles with
various levels of Korean wheat flour

Sample Hunter's color value”
(%) L a b

Control” 49.98+0.21% -1.17+£0.01°  22.98+0.13"
Uncooked 15 80645047 ~1130,03' 22.91+0.16'
30 50.72+0.07° -0.85+0.00° 22.45+0.16

pasta 45 52.07+0.09° -0.79+0.01" 22.27+0.10"
60 53314046 -0.71+0.01* 22.05+0.16°

Control 50.27+0.68" -2.81+0.10™ 13.81+0.22°

Cooked 15 51.02to.95E -2.67+0.28 13.45i0.45:‘f
basta 30  51.33+0.32° 2554022  13.16+0.12™
45  5364+0.19" -254+0.16  12.73+0.36°
60  54.33+0.40" -248+0.09  10.68+0.07°

Mean+SD (n=6).

DControl: 100% durum rimachinata pasta.

L lightness from 100 for perfect white to zero of black. a:
NG redness; —, greenness. b: +, yellowness; —, blueness.
IMeans with the same superscripts in each column are not sig—
nificantly different (p<0.05).

NS: not significant.
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Table 7. Texture characteristics of cooked pasta noodles with various levels of Korean wheat flour

Korean wheat flour (%)

~ 1
Control 15 30 45 60

Hardness 317.98+8.01 305.68+6.15 294.47+9.57* 283.06+3.58° 248.20+18.10°
Adhesiveness 62.40+1.77" 54.03£2.02" 53.48+1.14 50.61+1.25™ 46.27+6.37°
Springiness 0.28+0.01" 0.31+0.01® 0.34+0.01° 0.35+0.03° 0.3540.04°
Cohesiveness -0.01%% -0.01 -0.01 -0.01 -0.01
Gumminess -3.58+0.65" -356+0.97° -355+0.20° -2.36+0.95" -1.98+0.18"
Chewiness -1.274+0.46" -1214+027" -1.10+0.07" -0.81£0.26™ -0.57+0.07

Mean*=SD (n=6).
YControl: 100% durum rimachinata pasta.

YMeans with the same superscripts in each row are not significantly different (p<0.05).

INS: not significant.

Table 8. QDA for sensory properties of cooked pasta noodles with various levels of Korean wheat flour

Korean wheat flour (%)

. 1)

Sensory properties Control 30 15 60
Appearance Color 8.20+0.79” 7.60+0.97" 6.90+1.20" 470+ 1.64° 4.60+1.43¢
Odor Pasta oder 7.10£0.99™Y 7.00+1.15 6.60£1.71 6.70+1.64 6.40£1.78
Taste Delicate taste 7.10+£1.52™ 7.00+1.33 7.20+1.87 7.10+1.29 7.30+2.11
Texture Hardness 7.70+0.67 6.90+0.88" 6.60+1.07" 6.10+£1.60™ 5.10+1.66°

Chewiness 4.00+0.94° 4.40+1.43° 5.30+1.95" 6.20+1.93" 6.80+1.99°
Springiness 7.10+£1.66™ 6.70£1.95 6.30+1.34 6.10+1.60 590+1.91
Overall acceptability 8.20+0.63" 6.90+0.99° 7.20£0.79¢ 7.40£1.07" 7.40+£1.17"

Mean=+SD (n=6).
YControl: 100% durum rimachinata pasta.

“Means with the same superscripts in each row are not significantly different (p<0.05).

INS: not significant.
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