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Effect of Paecilomyces japonica and Cordyceps militaris Powder on
Quality Characteristics of Bread

Myung-Hee Jung and Geum-Soon Park’

Dept. of Home Management, Catholic University of Daegu, Daegu 712-702, Korea

Abstract

Paecilomyces japonica and Cordyceps militaris were added to the materials for DongChungHaCho bread, and
sensory and mechanical test were performed. Both control and 2% DongChungHaCho added group were acceptable
in taste, mouthfeel and odor. Paecilomyces japonica added groups showed higher moisture and volume than control,
and Cordyceps militaris groups showed lower moisture and volume. DongChungHaCho added groups showed lower
lightness than control. 2% Paecilomyces japonica added group showed similar tendency to control, and it showed
the best estimate especially in acceptance, moisture and volume. The optimal addition ratios of DongChungHaCho
were evaluated by concentrations of 2% to 4% Paecilomyces japonica and of 2% Cordyceps militaris.
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Table 1. Formula for breads with DongChungHaCho powder

(unit: g)
Samples“
Ingredients “Corc‘iy ceps ‘Paec.‘zlomy ces
Control mulitaris powder japonica powder
M2 M4 J2 J4
Wheat flour 1500 1470 1440 1470 1440
Vegetable Worms 0 30 60 30 60
powder
Water 945 945 945 945 945
Yeast 30 30 30 30 30
Yeast food ) 5 5 5 5
Sugar 90 90 90 R0 90
Shortening 60 60 60 60 60
Milk powder 45 45 45 45 45
Salt 30 30 30 30 30

'M2: dough containing 2% Cordyceps militaris powder, J2: dough
containing 2% Paecilomyces japonica powder.
M4: dough containing 4% Cordyceps militaris powder, J4: dough
containing 4% Paecilomyces japonica powder.

Ingredients

(flour + vegetable worms powder -+ water + yeast + yeast food
-+ sugar —+ shortening + milk powder -+ salt)

! mixing (17 min)
Dough
1
The first fermentation (30+2°C, 75% R.H., 35 min)
!
Dividing of dough (168 g)
!
Rounding
i
Bench time (room temperature, 10 min)
!
Molding
i
The second fermentation (33 £1'C, 8% R.H., 40 min)
!
(180°C/170°C, 35 min)
!

Cooling (room temperature)

Baking

Fig. 1. Bread making process by straight dough method.
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Table 2. Measurement condition for rheometer

[tem Condition -

Sample depth 50 mm

Sample width 50 mm

Sample height 30 mm

Plunger diameter round 20 mm

Load cell 2 kg

Table speed 60 mm/min B
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Fig. 2. Moisture content of breads with different concentra—
tions of DongChungHaCho powder.
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Fig. 3. Valume of bread with different concentrations of
DongChungHaCho powder.

Table 3. Sensory characteristics of breads prepared with different concentrations DongChungHaCho powder

Breads

Sensory characteristics Control M'Z;" N4 2 J4 F-values
Appearance  Color - 112+035"  312+035°  5124035"  275%116° 325+08 32.34**
Flavor Stale grain odor 237+051° A95 046" 650+ 053 362+051° 4954046 71,65

S Roasted nutty taste 350 +0.53" 3757183 375%1.75° 387064  362%051° 0.11
Hardness 300+ 1.06° 2.87+1.80° 450%0.92" 212099 312+164° 3327
Texture Springiness 5.25+1.90° 5371 1.30° 3.75+1.38° 525+ 088" 475+ 0707 212
Mouthfeel 48771.35° 525+ 116" 300£119°  512+124° 400+1.06% 6.08"*
Appearance 487 +1.35" 512+ 1.12° 375+1.28° 500+ 1.92° 450+ 1.60° 112
Odor 5.25+ 1.28° 450+ 1.77 300£1.19° 487112 4.25+0.38% 355"
Acceptance  Taste 5.25+1.03" 412t 1.12° 387+0.83" 450%1.30° 387+1.24° 2.11
Texture 462+ 1.06° 42514138 337+1.18° 450%1.19° 412+1.80° 1.04
Overall 525+ 088" 437+ 1.40° 387+1.24° 475%0.88" 3754148 2.11

'a~d: Duncan's multiple range test for experimental sample (row)

. *p<0.05, **p<0.01, ***p<0.001.
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Table 4. Hunter’s color value of bread with different concen-
trations of DongChungHaCho powder

Hunter's Breads F-

color value Control M2 M4 2 J4 value
L 6097 5637° 5178 59.14° 57.94° 2569***
a 001™ 009 015 -001° -002° 39.25*
b 355" 893" 1065° 654" 804° 59.17**

Ya~d: Duncan's multiple range test for experimental sample
(row).
*p<0.05, **p<0.01, ***p<0.001.
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Table 5. Texture properties of breads with different concentrations of DongChungHaCho powder

Ch teristi Breads F-
aractenishies Control M2 M4 12 74 values
Hardness (g/cm?) 2296212383 2107512310  289.63+6466" 190.98 +23.28" 213.72%16.01° 5.82%*
Cohesiveness (%) 55.37+9.63" 5795+ 6.03 51.37% 0.85° 6350+ 7.46° 61.12% 4797 272
Springiness (9%) 85.50+8.79° 8537+ 11.09° 7939+ 6.43° 8795+ 5.89° 3502+ 7.92° 0.76

Pa~d: Duncan's multiple range test for experimental sample (row). *p<0.05, **p<0.01, ***p<0.001.

Table 6. Correlation coefficient between sensory properties and sensory acceptance of breads prepared with DongChungHaCho

powder
Sensory acceptance Apperance Odor Taste Texture Overall

Sensory properties acceptance acceptance acceptance acceptance acceptance
Color -0.69*** -0.74*** -0.87*** -0.82*** -0.83***
Stale grain odor -0.53*** -0.62%** -0.75%** -0.65%** -0.71***
Roasted nutly taste 0.75*** 0.76*** 0.76*** 0.72*** 0.77"**
Hardness -0.74*** -0.83*** -0.81*** -0.86*** -0.86***
Springiness 0.71%** 0.78*** 0.74*** 0.71*** 0.74***
Mouthfeel 0.76*** 0.87*** 0.87*** 0.93*** 0.91***
Apperance acceptance 1.00 0.77*** 0.75*** 0.76™** 0.84"*
Odor acceptance 1.00 0.86*** 0.85*** 0.88***
Taste acceptance 1.00 0.86** 0.92%**
Texture acceptance 1.00 0.92%**
Overall acceptance 1.00

*p<0.05, **p<0.01, ***p<0.001.
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Table 7. Correlation coefficient between sensory and mechanical properties of DongChungHaCho powder

. Apperance Flavor Texture Acceptance
Sensory
Mech- Sta_le Roasted Hard- Springi—- Mouth-
. Color grain nutly Apperance  Odor Taste  Texture Overall
anical ness ness feel
_ odor taste
L _0'77*** 70,69*** 0.81*** 70.74*** 0.74*** 0.76*** 0.68*** 0.81*** 0.84*** 0.73*** 0.77***
a 0.41** 044**  -056™** 048" -031* 048" -0.26 -052*** -043** -044** -046**
b 0.92%** 079***7068** " Q.72* o068 081" -0.71*** -081*** -092 -0.85*** -0.87**
Hardness 0.54*** 0.26 40.75*** 0.73*** - O'&,IS*** _0.68*** ;O.Gg*** A0.71*** 70.69*** 0.73*** 7(}69***
Cohesiveness  ~041**  -0.11 0.73%**  -063*** 0.78*** 061*** 062***  061*** 057*** 064™** 064***
Springiness -0.63*** -043** 0.75"** fQ._SO*** 0.78***  0.78*** 065***  0.76***  0.77*** 078" 0.5

*p<0.05, **p<0.01, ***p<0.001.
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