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Abstract

This study was camied out to investigate the quality characteristics of breads with added Phellinus linteus grown in brown
rice (BRPL). For color values, with increasing added BRPL powder, "lightness" decreased in the erumb while "redness” and
"vellowness™ increased (m p<0.001). The highest scores in volume and specific velume were observed in white pan bread
with 5% BRPL powder added. When 10%, 15%, and 20% BRPL powder were substituted for equal amounts of strong flour,

the volume and specific volume ratios of white pan bread decreased (
breads, hardness decreased slightly with the additien of 5% BRPL powder, but significantly (

7<0.001). In texture measurements for white pan
p<0.001) increased with

addition of 10%, 15% and 20% BRPL powder. The addition of the BRPL powder significantly increased the springiness,
gumminess, and brittleness of the white pan bread. The highest sensory scores for celor, flavor, taste, and overall acceptance

were obtained from white pan bread with 5% BRPL powder added (m

p<0.001). By the results of these experiments, we

can conclude that the hightest quality of bread with added BRPL powder has no more than 10% added BRPL powder

content.,

Key words : Phellinus linteus grown in brown rice (BRPL), white pan bread, texture, sensory scores.
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Table 1. Formulas of the white pan bread prepared by
different ratio of Phellinus linteus grown in brown rice

(unit: g)
Ingredients BRPL” powder content(%)
0 5.0 106 150 200

Strong flour 100.0 950 900 850 800
BRPL powder 0 5.0 10.0 150 200
Compressed yeast 3.0 3.0 3.0 3.0 3.0
Yeast food 0.1 0.1 0.1 0.1 0.1
Sugar 5.0 5.0 5.0 5.0 5.0
Salt 2.0 20 2.0 2.0 2.0
Shortening 4.0 40 4.0 4.0 4.0
Non-fat dry milk 3.0 3.0 3.0 3.0 3.0
Water 630 630 630 630 630

" Phellinus linteus grown in brown rice.

Co., Korea)oll A 4083t #7185 g T A-2o)A 2413 g

3] Zeldgdl FEE Abgslo] EASIIT:

3) Mz

A2} A(Color difference meter, Model CR-200 Minolta, Ja-
pan)E AFE3le] g A& 20 mm FAE e} crumb FE
o] $% 8- 33 ¥H8 2333, 2§ Hunter Scaled]
o8 LHHEE), atEA L), bal(Eda 5oz Yehld &
A2 s

o] AL g FE F Ao 24 B s &
Batgon, Be) Bl FAX W (Pyler EI 1979) 2.2
INE Az Al i 243 ghe AdeddeE vEhidl,
1]-8-#(specific volume)& W 1 go] AX|3te Fo(mL)E v
Builon #7] &d&e o 43 A

Specific volume(ml/g)=Bread volume/Dough weight
Baking loss rate(%)=(Dough weight—Bread weight)/Dough
weightx100

5) wo| ellAR

wo e & AL 2A17F B¢l ¥l 831 Rheometer
(Compac CR-100D, Sun Scientific Co., Ltd. Japan)& A}8-3}
o} 7 E(hardness), -3/ (cohesiveness), TF&*J(springiness),
A2 (gumminess), 7§74 (brittleness)S S etATE AW
o] 29 9 20x20x30 mm 7|2 HH3 v, 33] WHE
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Table 2. Proximate composition of brown rice and Phel-

linus linteus grown in brown rice (%)
Mois- Crude Crude Carbo-
Sample ture protein fat Ash hydrate

BRY 5.6+0.03  7.1:026 2.120.02
8.9+0.08

1.2:0.01 34.0£0.08

BRPL”? 9.1:0.01 1.440.02  1.5£0.02 79.140.03

H N

" Brown rice.

2 . . . .

D Phellinus linteus grown in brown rice.
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Table 3. Color values of white pan bread added with Phellinus linteus grown in brown rice

Color BRPL" powder content(%)

values” 0 5.0 10.0 15.0 20.0 F value
L 76.93:1.02 64.191.52° 56.86+1.79° 50.81 =1.75° 47.36+1.51° 223757
a —2.39+0.04° 1.000.16° 3.2240.29° 6.03240.55 7.3340.48" 355.197"
b 12.05+0.58" 25.750.73° 29.50+0.41° 3224 +0.44° 32.57:0.41° 776.652""

Y BRPL: Phellinus linteus grown in brown rice.

21 Lightness(white;+100~black;0), a: redness{red;+100~ green; —80), b: yellowness(yellow;+70~blue; —70).

» Values are MeantS.D., »=3.

Means followed by the same letter in column are not significantly different(p<0.05). "

p<0.001.
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Fig. 1. White breads prepared at various levels of adding
with powder of Phellinus linteus grown in brown rice.

5§ WEs - AT

Robrloh RA RS e
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Table 4. Baking loss rate and specific volume of white pan bread added with Phellinus linteus grown in brown rice

BRPL" powder content(%)

0 5.0 10.0 15.0 20.0 F value

Bread volume(mL) 2,043.33£11.55°  2,090.00£0.00°  1,890.00+17.32°  1,483.33+25.17"  1,306.67+20.82°  1,143.98""
Bread weight(g) 477.00+ 1.00° 470.0043.61° 47867+ 1.53° 49333+ 2.52°  497.00+ 1.73° 76.90
Specific volume(mL/g) 3.79+ 0.02° 3.87+0.02° 3.50£ 0.03° 2.75+ 0.05° 242+ 0.04°  1,053.40
Baking loss rate(%) 11.67+ 0.19° 12.96+0.66" 1136 0.28" 8.64+ 0.46° 796+ 0.32° 7137

Y BRPL : Phellinus linteus grown in brown rice.

Means followed by the same letter in column are not significantly different(p<0.05).

w4

" p<0.001.
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Table 5. Textural characteristics of white pan bread added with Phellinus linteus grown in brown rice

| g

ssiche
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BRPL" powder content(%)

0 5.0 10.0 15.0 20.0 F value
Hardness(g/erm’) 132.00+10.56" 126.41+2.16" 168.68+3.59° 368.54+16.76° 632.28+31.07° 517.04™
Cohesiveness(g/cm’) 93,73+ 2.99 90,79+1.93° 90.87+2.10° 90.37+ 1.73° 82.86+ 1.33 1134
Springiness(%) 89.04+ 4.11° 91.43+0.99° 92.74+1.67™ 9734+ 0.66° 95.71% 0.58" 772"
Gumminess(g/cm’) 90.55+ 0.39° 90.66+3.01¢ 115.87+4.90° 254.06+ 8.75° 41971+ 436" 238759
Brittleness(g/cm’) 80.87+ 3.80" 82.98+2.38" 108.72+3.18° 24543+ 687° 39993+ 952° 171654
U BRPL: Phellinus linteus grown in brown rice.
Means followed by the same letter in column are not significantly different(p<0.05). = p<0.01, " p<0.001.
Table 6. Sensory evaluation of white pan bread added with Phellinus limteus grown in brown rice
BRPL" powder content(%)
0 50 10.0 15.0 20.0 F value
Color 4.67+0.65% 4.92+0.87" 4.920.72° 4.08+£0.67° 3.75£0.49° 928"
Flavor 4.750.51° 5.00+0.95" 4924067 4.25£0.74% 3.83+0.58° 556"
Taste 4.83+0.79° 5.08+0.51° 4.67+0.78" 3.67+0.60" 3.17+0.74° 17.527"
Texture 5.42+£0.51° 5.00£0.62" 4.00£0.49° 3.17+0.72° 2.58+0.65" 3690
Overall acceptance 4.67+0.45" 5.17+0.58" 5.00+0.72" 3.33+0.67° 2.75£0.75° 3296

Y BRPL: Phellinus linfeus grown in brown rice.

% Sensory scores were evaluated from dislike extremely(l point) to like extremely(7 point).

» Values are Mean+S.D., #»=12.

Means followed by the same letter in columm are not significantly different(p<0.05).

™ p<0.001.
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