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Abstract

We investigated the physical and cooking properties of commercial noodles supplemented with functional ingredients. RVA
(rapid visco analyzer), color, water activity, texture and cooking properties were tested. Noodles containing kudzu showed the
highest initial gelatinization temperatures, whereas noodle containing kelp displayed the highest peak viscosity and set back.
Holding strength and final viscosity were highest in noodles containing mugwort. The L value (94.89+0.02) of wheat flour
noodle was the highest. Among functional noodles, L value (88.65+0.01) and a value (7.42+0.02) of cactus noodle were the
highest, whereas b value of pumpkin noodle was 40.81+0.03, which was higher value than in other noodles. Water activity
of cactus noodle was highest (0.455), but the difference was not significant. Cooking properties (including weight, volume,
and water absorption) and turbidity of pumpkin noodles showed the highest growth rate. In terms of texture, hardness was
highest (12836.8+7.1 g/cm’) in green tea noodles, and cohesiveness and gumminess were highest in kelp and mugwort noodles.
Considerig the quality characteristics of noodles supplemented with mulberry leaves, cactus, mugwort, green tea, pumpkin, kelp
or kudzu, pumpkin noodles were most stable in terms of gelatinization and cooking properties.
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Table 1. Approximate composition of the noodles containing functional ingredient (Unit : %)

Ltems Kinds of functional noodles
Control ~ Mulberry leaf  Cactus Mugwort Green tea Pumpkin Kelp Kudzu

Moisture 9.5240.004°  10.79+0.08° 11.86£0.07° 11.51+0.11* 11.15£0.11° 10.25£0.08° 11.15+0.15° 11.21%0.16"
Crude protein 11.58+0.08* 10.45£0.00° 11.12+0.05* 11.32+0.13* 8.16+£0.08°  11.29+0.00° 10.52+0.01° 10.39+0.05°
Crude lipid 0.96£0.01°  1.76+0.02°  0.55£0.01°  0.77+0.01°  1.03£0.09°  0.63£0.05°  0.59+0.05°  1.73+£0.02°
Crude ash 2.20£0.08°  4.22+0.01°  5.15£0.04*  425+0.14°  3.80+0.05°  1.97+0.14°  537+0.10°  4.69+0.16"
Crude fiber 0.46£0.05°  0.60£0.02°  0.74+£0.02°  0.94+0.02°  0.52+0.03°  0.74£0.02°  0.48+0.02°  0.95+0.06"
Carbohydrate  75.28+0.26* 72.17+0.13° 70.59+0.18° 71.18+0.42° 75.34+0.36" 75.12+0.29" 71.89+0.34° 71.03+0.45"
Control : 100% wheat flour noodle, Values are Mean+S.D.(n=3).

24 Values with different superscript within a same row are significantly different(p<0.05) by Duncan's multiple test.
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Table 2. RVA property of the noodles containing functional ingredients

Noodles Initii Is;sting Peak viscosity Is{troiil;ﬁ Break down Final viscosity Set back
() RVU Time(min) RVU RVU RVU RVU
Control 78.3+1.2° 197.3+4.3¢ 5.9+0.1° 113.6+4.0° 83.7+8.3° 197.8£0.0° 84.3+4.0°
Mulberry leaf 69.9£0.7° 225.6+2.4° 5.5+0.0° 122.3+1.8° 103.3+0.6° 223.3%1.1° 101.0+0.7°
Cactus 70.6=0.6" 230.7£1.0° 5.4+0.0° 121.0+0.0° 109.7£1.0° 223.4£0.1° 102.4+0.1°
Mugwort 73.7£2.9° 230.9+0.2° 5.5+0.0° 122.6+0.1° 108.00.2° 228.2+1.2° 105.6+1.3°
Green tea 69.9+0.6" 212.5+1.4° 5.6+0.0° 117.1£1.6° 95.4+3.0° 211.8+4.7° 94.7+3.1°
Pumpkin 76.3+2.9° 177.3+3.9¢ 5.4+£0.0° 89.9+3.4° 87.3+0.5° 167.3+3.6° 77.3+0.2¢
Kelp 82.0+0.6° 234.8+0.2° 5.9+0.0° 91.3+1.2° 106.0+1.0° 220.1+0.1° 128.8+1.2°
Kudzu 83.2+0.0° 196.3+4.4¢ 5.6+0.0° 91.3+1.4° 105.0+3.1° 190.3+3.8° 99.0+2.4°
F-value 13.69" 127.13™ 3.71 9.24" 34.43" 57.29" 84.95™"
Control: 100% wheat flour noodle, Values are Mean+S.D.(n=3).
274 Means with the same letter in column are not significantly different by Duncan's range test(p<0.05).
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Fig. 1. Rapid Visco Analyser(RVA) pasting curves of the
noodles containing functional ingredients.
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Table 3. Color value of the noodles containing functional
ingredients

Color values

Noodles L N "
Control 94.89+0.02° 0.88+0.03° 9.88+0.03°
Mulberry leaf  87.01£0.02°  —0.04£0.01°  15.48+0.02°
Cactus 88.65+0.01° 7.4240.02*  11.58+0.01¢
Mugwort 79.95+0.12°  —0.44+0.03"  11.79+0.01¢
Green tea 85.8240.03° —1.8440.01°%  18.85+0.02°
Pumpkin 87.65+0.02° 0.43+0.02¢  40.81x0.03"
Kelp 86.3620.04° 0.11+0.01°  14.64+0.01°
Kudzu 82.62+0.02¢ 2.73+0.03°  14.75+0.02°

F-value 15,735 46,537 8,933
Control : 100% wheat flour noodle.

Values are Mean+S.D.(n=3).
*78 Means with the same letter in column are not significantly
different by Duncan's multiple range test(p<0.05).
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tional ingredients.
Control : 100% wheat flour noodle.
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cantly different by Duncan's multiple range test(p<0.05).
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Table 4. Cooking properties of the noodles containing functional ingredients

Noodles Weight(g) Volume(mL) Water absorption(%) Turbidity(%T at 675 nm)
Control 98.0+1.4* 98.0+1.4° 223.3+4.7° 1.3£0.1°
Mulberry leaf 86.0+£0.2° 79.0£1.4° 186.5+0.7° 1.4+0.1°
Cactus 90.4+0.3° 82.5+2.1° 201.3£0.4° 1.2£0.2°
Mugwort 84.1£1.1° 75.5£0.7° 180.30.1° 1.3£0.4°
Green tea 73.2£0.3¢ 66.0=1.44 144.0+0.6° 1.0£0.3°
Pumpkin 91.6+0.4° 85.5£0.7° 205.2+1.2° 1.3£0.5°
Kelp 69.9+0.4¢ 58.5+2.1° 132.8+1.2¢ 1.240.1°
Kudzu 70.2+0.2¢ 64.5+0.7¢ 133.8+0.1¢ 1.340.2°

F-value 58.17" 62.427 197.84™" 5.17

Control: 100% wheat flour noodle, Values are Mean+S.D.(n=3).

274 Means with the same letter in column are not significantly different by Duncan's multiple range test(p<0.05).
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Table 5. Textural properties of the noodles containing
functional ingredients

Noodles Hardness Cohesiveness ~ Gumminess
(g/em’) (%) (2)

Control 3,897.5£7.37  47.3+3.6° 417.8+2.2¢
Mulberry leaf  8,593.6£3.2°  35.1+3.9° 581.4+13.9°
Cactus 6,805.0£4.5°  26.6+3.9°  324.0+2.8°
Mugwort 9,459.5+4.8°  54.5+4.1° 1,063.5+1.6"
Green tea 12,836.8£7.1°  26.0+3.9Y  562.6+6.9°
Pumpkin 4,369.3+3.9°  45.0+0.9° 304.6+14.3°
Kelp 11,290.6£3.5°  34.5+£2.2° 801.2+8.2°
Kudzu 12,134.3£9.3°  54.9483"  640.6+16.6°

F-value 327.20™ 65.39™ 121.03"

Control: 100% wheat flour noodle.

Values are Mean+S.D.(n=3).

*~T Means with the same letter in column are not significantly
different by Duncan's multiple range test(p<0.05).

2X(109.7£1.0 RVU) Wdz 7} ol 71 22 Zle
= Uepd). Aur:oﬂ;qb U= LS 94.89+0.020] 1L
71678 AR FH7E = Sl A= M x A7 =7t 88.65+
0.01% 7P w=9kew, aghe Mdx H7F 574%(7.4240.02), b

& 9 H7F 3940.8120.03)01 4 71 =Tk S 24
= wdx JU 3471 04552 7F 9o H, AR Tt

#9149l Aol 2 Holx| ghgir.
Zoe] z2] A WS F, 1 8 FEo] 7
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okom, 7154 A7t Sl e 2 A7) e $,
9 Ego] Z47; 916404 g 85.540.7 mL Z 205.2+
12%= 7P #=8ka, v tiAlnl H7F 39E 69.9404 g,
58.542.1 mL  132.8+1.2%= 7P Wskth me] Ze] &
g xHol| A AEE B %Tﬂ 3,897.5+7.3 glem’Z 7P Sk
a1, 53 A7 FE 12,836.847.1 gem’Z 7 =9k

SRS AR} H 7} F446.244.8%), AL % HA 4
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