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Abstract

This study investigated the quality characteristics of sponge cakes with addition of mushroom (Pleurotus
eryngii) powders prepared by different drying methods, hot air (HDMP: hot air dried mushroom powder) and
freeze drying (FDMP: freeze dried mushroom powder). The specific gravities, viscosity, height, specific vol-
ume, color, texture and sensory evaluation of bread dough containing 3%, 5% and 7% mushroom powders
were measured. The specific gravity and viscosity tended to increase according to the addition of mushroom
powder. The height and specific volume tended to decrease according to the addition mushroom powder.
Substituting mushroom powder for flour also resulted in decreased yellowness and lightness and increased
redness of the cake crust. The hardness of cakes containing mushroom powders was higher than that of control
without mushroom powders. The color of cake crust became darker as the amount of mushroom powders
increased. The results of sensory evaluation by QDA (quantitative descriptive analysis) to compare two dif-
ferent drying methods showed that overall acceptalility of sponge cakes containing 3% and 5% mushroom
powder were higher than that of control without mushroom powder.
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Table 1. Formula for sponge cakes containing mushroom powders (Unit: g)

1) 2)

Ingredients Ratio (%) Control HDMP FDMP
3% 5% 7% 3% 5% 7%
Flour 100 200 200 200 200 200 200 200
Egg 150 300 300 300 300 300 300 300
Sugar 120 240 240 240 240 240 240 240
Baking powder 05 1 1 1 1 1 1 1
Mushroom powder Variable - 6 10 14 6 10 14
Salt 2 2 2 2 2 2 2 2

YHDMP: Hot air-dried mushroom powder.
FDMP: Freeze-dried mushroom powder.,
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Table 2. Measurement condition of texture profile analysis
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P, Na ¥ Cao 2 7 §3k& 77} 21150 mg2%, 78.81 mg%,
3230 mg% = 20.03 mg%= el en 7 9 Mg(13.60
mg%), Fe(4.39 mg%), Zn(1.17 mg%), Mn(0.10 mg%) 4=2.
2 el Kol o A e vls) me] §H3e] sl
Pamela 5-(8) Al $o] A 2579 5|4 ES B4 &
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ke 118421 mg%E Vel on] ggoln] - ALe] A A
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lysine®] ko] viA #A Jebgi, 1 FFeze 7zt
199.42 mg%, 125.27 mg% % 108.14 mg% %3 tt. Lee $(13)
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i oA g9 bkt o o, Bho}el reabe] 1A Y 300.77 meds
Pre test speed 5.0 mm/sec 2 valine, leucine, threonine % lysine] &sko] vl A F4
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Table 3. Proximate composition in Pleurotus eryngii (Unit: %)
Sample Moisture Crude protein Crude fat Nitrogen free extract  Crude fiber Ash
Pleurotus eryngii 87.25+0.41" 2.3810.06 0.80%0.03 8.25+0.63 0.45*0.02 0.87£0.06
P"Means=SD (n=10).
Table 4. Contents of minerals in Pleurotus eryngii (Unit: mg %)
Sample K P Na Ca Mg Fe Zn Mn
Pleurotus eryngii  21150+020" 7881%£0.13 3230F029 20.03+008 1360+0.10 4.39£0.05 117001 0.10+0.02

"Means+SD (n=10).
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Table 5. Contents of amino acid in Pleurotus eryngii

Amino acids Contents (mg %)

Aspartic acid 84.71x0.82"
Threonine 57.20£0.34
Serine 55.33£0.56
Glutamic acid 125.27+1.94
Proline 75.37=0.15
Glycine 55.06+0.40
Alanine 23.48+048
Cystine 57.21%0.17
Valine 12.35x0.63
Methionine 52.05=0.40
Isoleucine 73.38=0.71
Leucine 25.62%0.28
Tyrosine 199.42+1.36
Phenylalanine 29.12%20.25
Histidine 76.27X£0.79
Lysine 108.14+0.57
Arginine 74.23x0.62
Total AA 1,184.21 £1.56
Total EAA” 434.13+0.87

YMeans +SD (n=3).
PEssential amino acids (Thr+ Val + Met + lle + Leu + Phe + His
+Lys).
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Specific gravity
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Levels of mushroom powder

Fig. 1. Specific gravity of cake batter on the various levels
of mushroom powder.

B : Hot air-dried mushroom powder.

72 : Freeze-dried mushroom powder.
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Fig. 2. Viscosity of cake batter on the various levels of mush-
room powder.

B Hot air-dried mushroom powder.

f4: Freeze-dried mushroom powder.
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Fig. 3. Height of sponge cake on the various levels of mush-~
room powder.

M : Hot air-dried mushroom powder.
A Freeze-dried mushroom powder.
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Fig. 4. Specific volume of sponge cake on the various levels
of mushroom powder.

W Hot air-dried mushroom powder.

f4: Freeze—dried mushroom powder.
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Table 6. Crust and crumb color of sponge cakes containing mushroom powder

Hunter color values

Levels of
Group”  mushroom Crust color Crumb color
powder L2) a3) b4) L a b
Control 52.94+0427%  1492+0.14° 28.23+0.63 74.68£1.29° 4.29£0.48 34.2940.48"
HDMP 3% 50.42+1.92° 15.83£0.67° 26.91+0.29 69,91 +0.89° 6.66+0.96™ 33.69+0.31°
5% 43.81£0.23° 1591 £1.02° 20.24+0.09° 66.98+1.49° 7.20£0.52% 30.45+0.89°
7% 4684+ 157 1647+1.63° 22.82+0.57™ 66.07 £0.23° 7.70£0.64° 31.00+0.93°
Control 52.94+1.39° 14.92+1.20° 28.2310.27° 7468+ 1.2% 4.29+0.48° 35.99+250°
FDMP 3% 51.560.64" 15.46+0.24" 26.51+0.39° 73.38+0.26° 3.37+0.06° 29.6710.36°
5% 4977£1.75° 15.09£0.07° 24.69+051° 69.88£1.02° 3.36+0.84° 30.10+0.88°
7% 4853+3.16° 15.90+0.21° 22,21 +1.69% 67.73+2.77* 6321065 31.00+0.93°

USee the legand of Table 1.

“Measures lightness and varies form 100 for perfect white to zero for black.
YMeasures redness when plus, gray when zero and greeness when minus.

"Measures yellowness when plus and blueness when minus.
“Means£SD (n=5).

®Means with different letters with a row are significantly different from each other p>0.05 as determined by Duncan’s multiple

range test.
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WA= skgbe}. o] A 0= WMo} Ago) BW FEE AN on dute BAAZ WAl 2 3% ArLTelA AhE =
24 5‘11015194 EA 7ol o s S o AL £ 71352 veh)glisd] o] AjEo] WA 22e) Ao
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M “é*‘ Fol Ael 2 s s GRS HEGL B o gy aTe dF Y FANE HA ¥ 3% Ao}
2 73 APAHrE dAskE AL vy FollA] ztzt oA el zpo] s} Lhehitx] gigkom o] 1]

THsAA A EE) A7 go) S/1E4E 7525t A vebytet

Aol MR 7HE Artekg gejste] Az Alelan 4 AAAQ 7| s 2s 272 A % 5% A7Hrot 7Ha
(color), ¥ Al ¥ Al (mushroom flavor), 2 §Hmoistness), T FEAo2 el oo tiAg o Alfo] WA £ Hrt
ok(sweetness), 8 & A (chewiness) ¥ A A A 7] £ % (over- ol 7% v W29} vlwsle] 38 Z|2x B
all acceptability) 59 &5 AHE A A&+ Z 2} Table 83} vebydel

Table 7. Textural characteristics of sponge cakes containing mushroom powder

Levels of Texture
Group“ mushroom
powder Hardness Cohesiveness Springiness Chewiness
Control 5.54=0.55”" 0.58+0.04" 25.27£8.02° 2.87+0.83
HDMP 3% 6.48 = 0.5’/"ab 0.59%0.08° 32771078 2.93+0.79°
5% 6.5510.24" 0.72£0.02° 33.47+25.20% 3.07+1.55°
7% 6.9910.56 0.77+0.03* 39.21 +4.09% 3.00+1.717
Control 5.54%0.55° 058+0.04° 25.27%8.02° 2.87+0.83°
FDMP 3% 6.16+0.53% 0.61%0.06" 37.87%+537" 3.131£0.54°
5% 6.220.39% 0.76+0.11° 41.38+8.99" 353+0.64°
7% 6.434:0.49™ 0.82£0.09" 43.19+3.43" 3.87+10.89°

"See the legand of Table 1.

“Means £SD (n=5).

¥Means with different letters with a row are significantly different from each other p>0.05 as determined by Duncan’s multiple
range test.

Table 8. Sensory evaluation of sponge cakes added with different levels of mushroom powder

Levels of Sensory evaluation
Group”  mushroom
powder Color Mushroom flavor  Moistness Sweetness Chewiness Overall acceptability
Control 5501647  583£1.7%" 5.32+2.06" 5.83+2.22° 5.67+0.35° 5.66+£103°
HDMP 3% 6.33£1.21% 6.50+1.04° 5.37+1.03° 6.00+154°  592+1.04° 5.83+0.98%
5% 4.83+1.66° 550+ 1.37 5.00£0.89° 5.33+0.81° 547+ 156° 5.50+2.07°
7% 466+1.75° 483+2.13° 466%0.51¢ 450+0.83¢ 5.02+1.08 5.00+167°
Control 550+1.64° 583+£1.72° 5.33%£2.06° 5.83+222° 567+0.35° 5.66+1.03°
FDMP 3% 6.50£2.50°7 6.11+0.98° 6.19%1.60° 6.33+£2.33 637+ 1.212 5.86+1.36™
5% 6.66+1.03° 650+ 1.04° 6.16+1.83° 6.17+1.16° 5.98+1.00 6.16+1.32°
7% 5.33+2.06° 6.00+2.00™ 6.03t1.41° 5.06+1.26° 542+ 1.42° 536+ 1.75°

USee the legand of Table 1.

PMeans +SD (n=5).

"Means with different letters with a row are significantly different from each other p>0.05 as determined by Duncan's multiple
range test.
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