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Properties of Wet Noodle Changed by the Addition of
Sanghwang Mushroom (Phellinus linteus) Powder and Extract

Haeng-Ran Kim*, Jin-Sun Hong, Jeong-Sil Choi, Gwi-Jung Han, Tae-Young Kim,
Sang-Bum Kim, and Hye-Kyung Chun
Rural Resource Development Institute, National Institute of Agricultural Science and Technology, RDA

Effects of sangwhang mushroom (Phellinus linteus) powder and extract on quality of wet noodle were
investigated by adding sangwhang mushroom powder at 2% (w/w: II) of wheat flour and extract at 17 (v/w: III)
and 34% (v/w: 1IV) based on flour source, respectively. Significant decreases were found in L values of dough
and noodle, while a and b values increased in proportion to addition of sangwhang mushroom. Addition of
sangwhang mushroom decreased volume of cooked noodles, but increased turbidity of soup. Tensions of cooked
noodle samples of I, III, IV, and centrol were 12.17, 17.61, 17.57, and 14.90 g, respectively. Sensory properties,
including color, flavor, taste, and texture, of noodles added with sangwhang mushroom extracts (III, IV) were
significantly superior to control (I) and noodle added with powder (II). These results suggest addition of
sangwhang mushroom extract is more suitable than powder for noodle processing.
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Table 1. Composition of components added for making noodle

Flour source (g)

Sangwhang

Sample” Sangwhang Salt Alkaline” mushroom Water
Wheat flour mushroom Potato starch (® reagent (g) extract (mL) (mL)
powder
1 90 - 10 1.7 0.17 - 34
11 88 2 10 1.7 0.17 - 34
111 90 - 10 1.7 0.17 17 17
v 90 - 10 1.7 0.17 34 -

M1: control, I1: substituted sangwhang mushroom powder of 2% for wheat flour, III and 1V: added sangwhang mushroom extract of 17% and 34%

(based on flour source), respectively.
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Table 2. Texture analyzer setup condition used to measure the
noodle tension

Mode Measure force in Tension

Option Return to start  Post test speed 5.0 mm/s
Pre testspeed 3.0 mm/s Trigger force Auto5Sg
Test speed 3.0 mm/s Data acquisition rate 200 pps
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Table 3. Chemical composition of sangwhang mushroom (Phellinus linteus) powder
Proximate composition (%) Mineral (ppm)
Constituent . Crude Crude Crude Carbo
Moisture protein lipid Ash fiber hydrate" Na K Ca P Fe
Contents 8.80 5.09 0.33 4.55 36.97 446 33.53 149.22 4237 54.18 1.63
+0.06 +0.07 +0.02 +0.12 +0.91 ) +1.89 +8.61 +0.57 +0.65 +0.16
Y100 — (moisture + ash + crude protein + crude fat + crude fiber).
Table 4. Color parameters of dough and noodle added with sangwhang mushroom (Phellinus linteus)
Sample" Huntet’s color value
- Color difference (AE)
Dough L a’ b*
1 71.45+2.44% -1.31+0.11° 19.0£0.51 29.8
it 50.18 +4.36¢ 5.98+045° 21.3£0.23 494
1l 59.51£2.69 441+10.23° 20.1+1.15 40.3
v 54911419 6.291+0.17* 20.4+0.69 449
Uncooked noodie
I 65.78 :0.70° 0.59+0.07¢ 10.4+0.84° 319
11 52.11 +0.46" 440+0.11° 13.1 £0.60° 44.6
HI 58.45+ 1.46° 4.33+£0.00° 13.91+0.48 38.7
v 53.221£0.62¢ 4941+0.25 11.2+0.32° 43.1
Cooked noodle
[ 16.44+0.02° -0.37+£0.03° 0.59+0.08 78.5
I 13.45+0.03° -0.35+0.03" 3.81£0.00° 81.4
1 16.23 +0.02° -0.16 £0.02° 1.16+0.01° 78.7
v 16.09 £ 0.00¢ -0.26+0.01° 1.10£0.03° 78.9

DRefer to Table 1.

IL: degree of lightness (white +100 < 0 black).
Ya: degree of redness (red +100 — -80 green).
: degree of yellowness (yellow +70 < -80 blue).

SSuperscriptive letters in a column indicate significant difference at p < 0.05.
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Table 5. Texture properties of dough and noodle added with sangwhang mushroom (Phellinus linteus)

Sample" TPA Tension
Dough Hardness (g) Adhesiveness Springiness ~ Cohesiveness Chewiness Force (g)  Distance (mm)
I 15669.71 £841.29»  -1598.77 £47.30° 1.59+£0.07*  0.12£0.00° 3046.42 +281.72°
1 19506.03 = 858.78° -220.52 £ 87.04° 0921008  0.33£0.07° 584593+ 120.54°
11 13193.66 £627.44°  -2072.48 :33.10° 0.96+£0.07°  0.15£0.02° 4080.13+94.02°
v 15824.37+£665.62°  -1553.47+£151.19° 1.6410.18  0.15+0.00° 4018.89+155.93"
Uncooked samples
I 1454447+ 999.34 -128.45+61.66¢ 0.88+£0.07° 0.30£0.03  4108.11 £374.25 13.40£0.85" 1024+0.19
1 13176.28 £ 1274.66 -25.14 1598 0.78£0.06°  0.33+0.01 3491.7+728.77 10.33+2.57¢ 4.64+4.22
HI 14700.08 £ 1582.59 -39.37+7.46° 1.05+£0.14*  0.30%£0.00 470291115560 16.19+1.33"  8.69+2.49
v 15537.96 £1500.31 28.50£11.25®  1.03£0.12° 0.32+0.02 5069.7 +710.02 1776+ 1.83* 15.8514.82
Cooked samples
I 1362.71 £ 50.44 -15.99£3.16° 1.03+0.07 0.38+0.01° 538.27+52.62° 1490+0.33° 70.72+1.79
Il 1212.83 +£147.07 -2722+4.37 0.99£0.03 0.2910.00° 347.73£57.41° 12.17+£044°  3536+3.79
1l 1461.87 =166.30 -14.64 +0.95° 1.48+0.39 042+0.01° 903.77+233.56° 17.61+t1.18 6837+7.21
vV 1401.79 £ 100.69 2779 +£1.49° 1.50+0.32 0.42+0.00° 862.87+157.76° 17.57£0.37* 37.36*5.95

DRefer to Table 1.

ISuperscriptive letters in a column indicate significant difference at p < 0.05.

1
*

Chewine

PC2(12.8%)

Gummine

fracturability

53
Hardness /Springiness

LCohesiveness

S8

2
& Adhesiveness
Resilience

BV

PC1(83.4%)

Fig. 1. Texture characteristics of noodles added with sangwhang
mushroom (Phellinus linteus) on the first (X) and the second (Y)

principal components.

M Samples (Refer to Table 1), @: Texture chracteristics (Hardness,
Fracturability, Adhesiveness, Springiness, Cohesiveness, Chewiness,

Resilience, Gumminess).
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Table 6. Sensory characteristics and cooking properties of noodles added with sangwhang mushroom (Phellinus linteus)

Sensory characteristics (score)

Cooking properties
Cooked noodles Cooked noodies+soup
Samples" ) 5
Weight” — Volume” g
increasing increasing of soup Color Flavor Taste Texture Taste Texture
rate (%) rate (%o)
I 129.76 £0.76 162.51£0.20" 0.3310.01° 5.10+£1.73% 510+£0.99* 550+ 1.58* 5.00+1.63° 5.00+1.43° 550+1.89°
I 134.84£0.83 144.40£0.13°  0.63+£0.00° 4.63+£2.50° 541£2.17° 4701125 4.02£240° 4.05+2.16° 445+231°
I 124.02£3.99 150.07£0.11°  041£0.01° 5.04+£235° 5.02+£221° 6.03£145* 572£1.83* 505+1.26° 5.64+231°
v 115.82£5.75 12224 +0.12¢  0.40£0.02° 7.05£121°  6.03T1.56° 592+2.00° 592+145 583+134* 562+1.76°

YRefers to Table 1.

I[(Weight of cooked noodle — weight of uncooked noodle)]/weight of uncooked noodle X 100.
I (Volume of cooked noodle — volume of uncooked noodle)]/volume of uncooked noodle X 100.

“Absorbance of soup at 675 nm.
JRating scale: 1 (very bad) to 9 (very good).

®Superscriptive letters in a column indicate significant difference at p < 0.05.
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