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Abstract

This study was carried out to investigate the quality characteristics of white bread made with flour of wheat cultured with
Pleurotus ostreatus(POW). The property of the wheat used for the solid-state cultivation of the Pleurotus ostreatus was
examined. The hydration time of wheat with cold water was 10 hours, with a final moisture content of 39%, which was much
less than the optimum moisture content for mycelial growth. However, hot water soaking reduced the required hydration time
of the wheat, and elevated the moisture content to 65% within 90~120 min. The POW was composed of 7.2% moisture, 15.4%
protein, 1.1% fat, 1.7% ash and 2.9% fiber. The POW was substituted for wheat flour in white bread recipes at weight
percentages of 0%, 2.5%, 5%, 7.5% and 10%. The weight, volume and fermentation of the dough tended to decrease with
increasing POW content. The color of the bread crust and crumb darkened with increasing POW content. A sensory evaluation
showed a high preference for the white bread made with 5% POW, indicating that the addition of 5% POW to flour for bread
dough could improve the quality characteristics of white bread. These study results also provide useful information for using
the flour of wheat cultured with Pleurotus ostreatus as an ingredient source for food processing.
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Table 1. Formular for bread making
(% of Wheat flour basis)

Control”  S1? s2Y S3Y S4”
Wheat flour 100 97.5 95 92.5 90
P ﬁoi;g/ZSftus 0 25 5 75 10
Water 62 62 62 62 62
Yeast 3 3 3 3 3
Yeast food 0.1 0.1 0.1 0.1 0.1
Sugar 6 6 6 6 6
Shortening 4 4 4 4 4
Milk powder 3 3 3 3 3
Salt 2 2 2 2 2

LR

D Control :100% wheat flour +0% P. ostreatus-cultured wheat
(POW) powder.

2 S1 : 97.5% wheat flourt+2.5% POW powder.

» S2 : 95.0% wheat flour+5.0% POW powder.

Y 83 : 92.5% wheat flour+7.5% POW powder.

%S4 : 90.0% wheat flour+10% POW powder.
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Fig. 1. Moisture content of the wheat on soaking time in
cold water.
Each values are mean+S.D. (n=3).
Y Values with same letter are not significantly different at p<
0.05.
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Fig. 2. Moisture content of the wheat on soaking time in
boiling water.
Each values are mean+S.D. (n=3).

Y Values with same letter are not significantly different at p<
0.05.

2o} AT WA FAA Al AR =
0% Zebelel ¥ Aol E 2417 L0 Fol
HA BARIE HAEde] ALg sttt

2. Y 24

CelA FAIE E RS B dugRs
$A3 A3HE Table 29 Zom, mEfelulA TAE HE
& WATIL BUNG FRGFe] wgort, ez =
A

W, 24, 23080 G Aolvt galh

HOoFA o} RATHEETE

LERRHA FAAE wjet ArbRe] Holes delst
2 g =27 oﬂH 90#& %ﬁﬂﬂﬂw

Fele seelu s B

whE WE Fo] el 1
k. Aol W 2] Tl WS Auleks Ao
2 o|2ESE PO 3t BF, &F W/, ol2E

7hE, b 2, B4, vke] pH 58 A A st glen,
£
=

=235k A S\ Aotz 4 A
I THMaleki et al 1980 —'—ET“ET], g R e Al FAK 7}

£ 1ol FEA

_4

AlRHET o]9} & A= Park ef al(2008)0] B BE
A7 A7 k] W2 Rk I E s o] fAagithe B

4. 274 A £

LEFIHA FAAE wjokst AULRE Aotk Alwke] B
3 9 A =43 A3E Table 33 2ok 2)we] A2 A
SRS TS e W Akl SR
g Fo = gastd e, o9 22 42 Pomeranz et al
(1977)o] ;q]uuL Al 2lo] /\q_gr%o] %o] f‘;:}_ﬂ_g PIEE= %7]_?%
FE o7t AAaddan Bad Ay Zdrh =3 Kim
TM(2004)2 7172 dRE 2lo] Afdoly th& gﬂ
F2 A Aol Folef i %

(ST

Table 2. Composition of the whole grain wheat and the wheat grain cultured with Pleurotus ostreatus (unit : %)
Sample Moisture Protein Fiber Ash Carbohydrate
AV 6.0+0.1"% 15.4+0.1 1.120.2 2.740.0 1.6+0.0 73.220.1
B? 7.2£1.0 15.4+0.1 1.1£1.2 2.940.5 1.720.1 71.720.1

D A : Whole wheat grain.
? B : The wheat grain cultured with Pleurotus ostreatus.
) Each values are meanS.D. (n=3).
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Fig. 3. Changes of dough volume during fermentation.
-o- : Control.
-m- : POW powder 2.5%.
-o- : POW powder 5%.
-e- : POW powder 7.5%.
-A- : POW powder 10%.
-A-: Whole wheat powder 5%.

Table 3. Quality characteristics of the white bread added
with different volume of P. ostreatus-cultured wheat pow-
der

Item Bread volume Bread weight
Ratio (mL) (@

Control 2,250.00+20.00° 482.333.51°
2.5% 2,160.00+10.00° 477.33+2.89°
5% 2,144.67+15.01% 466.00+2.65°
7.5% 2,130.0010.00% 476.67+0.58"
10% 2,108.33+ 7.64¢ 478.00+1.00°
Wheat 5% 2,246.67+25.17° 480.00+1.73%

F value 43,565 17.910"

In a column, means followed by the same superscript are not
significantly different at the 5% level by Duncan's multiple

range test.

Each values are mean+S.D.(n=3).

p<0.05, “p<0.01, *Tp<0.001.
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Table 4. Crust and crumb color of the white bread added with different levels of P. ostreatus-cultured wheat powder

Item Crust Crumb
Ratio L a b L a b

Control 59.7142.47° 12.8740.82° 38.100.99 83.21+1.38 —2.08+0.07" 11.28+0.87°
2.5% 55.68+1.85% 13.26+0.52% 36.25+0.41% 75.80+3.81% —0.24+0.12¢ 15.91+0.98¢
5% 51.93+5.16% 13.78+0.93% 33.69+2.31% 71.07£2.36% 1.67+0.24° 19.92+1.08°
7.5% 47.73+2.16° 14.76+0.46° 31.64+1.95° 69.414+2.28° 2.33£0.19° 21.87+0.57°
10% 47.15£2.52° 14.6120.60° 31.26+1.49¢ 64.38+3.91° 3.95+0.51° 23.97+1.07°
Wheat 5% 58.06+2.69° 12.46+1.21° 36.4140.13° 79.47+1.29% -1.23+0.07° 12.44+1.04°

F value 9.267" 4.098" 11.020™ 19.610™ 254.742"" 88.359™"

In a column, means followed by the same superscript are not significantly different at the 5% level by Duncan's multiple range test.

Each values are mean+S.D. (n=3).
Y p<0.05, 7 p<0.01, 77 p<0.001.

Table 5. Sensory evaluation of the white bread added with different levels of mushroom powder

Ratio Item Color Flavor Taste Overall acceptability
Control 4.35+1.59° 4.55+1.31° 4.30+1.08% 4.60+£1.35%
2.5% 4.35+0.87° 4.40+0.82% 4.35+1.18% 4.40+1.09%
5% 4.85+1.30° 4.95+1.05° 4.60+1.23 5.20+1.15°
7.5% 5.00+1.48" 3.55+1.53° 4.15+0.98% 4.15+1.30°
10% 5.05+1.60° 4.05+1.57° 3.80+1.36 4.60£1.39%
Wheat 5% 4.45+1.23" 4.25+1.33% 4.20+0.76™ 425+1.33°
F value 1.140 1.115 2518 1.874

In a column, means followed by the same superscript are not significantly different at the 5% level by Duncan's multiple range test.

Each values are meantS.D. (n=3).

Y p<0.05, 7 p<0.01, p<0.001.
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