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Quality Characteristics of Sponge Cakes Containing Various Levels
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Abstract This study was carried out to investigate the quality characteristics of sponge cakes added with Grifola
frondosa powder. The specific gravity, viscosity, and dough weight tended to increase as the ratio of mushroom powder

increased. The sponge cake volume, specific volume, baking loss rate, and height had a tendency to decrease according
to the addition of mushroom powder. The color of the cake crust and crumb became darker as the amount of mushroom
powder increased, and the addition of mushroom powder increased the hardness, gumminess, and brittleness of the cake.
Finally, the overall acceptability of the sponge cake was the best when the cake contained 5% mushroom powder.

Key words: Grifola frondosa powder, sponge cake, confectionery quality

N = AU, RS el o) ARl this WA
oW BAREROR, B, FolAlol, £, ¥0) Fol B

FEE A4 Al Me dN5Ed wnE 48l 1 Ho) A E=U, LAMAS 48 BAeRe) AFoR ¥ %

& FEsM HUAM F2Q e &M THAshe W wWREe o] ZolM dEME FolwM HE IFHACE HIH
2H7F FEER Friske A AMFErt 7HEEEHE Yt T 9oy ghiexe ke, Fgrtsl, i, ¥R S}
TS AgpEy e vl eyl HURIES 7736 o olo|E), ¥F FHZHE Zd, FFFE, o|=3E, RS, o
gk *&“0] —“7}3‘31 W M= FiFe] WX 7)5Ade] 7 A Hgae Zof F5o] gdsitia sto] S Ew o] &HaL 3
& 8733 ok o]d g7 RE¥etaa g dATAES Ijr(17 21).

F(1-6), TAE(7,8), B;MEF9,10), HIH(33-35) T T3 7w Aol AP BAo) 2 Aoz 9 YA &
"é A2ANES Hore e AL 2 AEsetRen 3, @Al 4g 01‘&0]'04 ZX] Ao|ZE WEIL WE9| o]gstE B ¥
= s A3t gEA gl A B4E AT

WAL 2, g vjElRl 2@ 77F 5o oot 53
o 553 gtat ol o] YitH oz yPgeA B ArR M= o gk
£50] o} 8FL Aol AR AR IF
slsjo] Zbgg B ok 53], WAL thdde] d7E vl =N
2 PR, HYSAETd F o8 dFEol de AeE B JEAAM FHPe A ANHAE mixer(SPM-2010, Living
I(11-16)F0] 7]5Al0] m]-$ Hojd 2lZF oz QlHF FA| Hitech, Seoul, Korea)2 3f3ld 100 meshe] HE S
A% F7bE I Sl 42 AEE ARSI eH, s (F)CIA Ak ‘1}3—2‘.’?—
AN [Grifola frondosa (Dicks. ex Fr] S. F. Grayy& QWFE S sl ARSI T
& 7oA H(Polyporaceae)?] &3he BIACEA 7HEel &
UM E 24

*Corresponding author: Jae-Sung Lee, Food Technology and Food QABIAY] ARk E B2 AOACR22)0] F3te] AABII T
Service Industry, Yeungnam University, Gyongsan 712-749, Korea FRO 105°C AxY, 2L 1cr0-KJeldahl N ZA e
Tel: 82-53-810-2955 Soxhletd], Z3|ES s50°C A FBY S ALEsI ZAFHO

Fax: 82-53-816-7365
E-mail: jslee@ynu.ac kr

o, iﬁ%t 0.13M H,S0,, 023 M KOHE g = dx B

Received February 21, 2007; accepted May 23, 2007 g3AA Al BeslE oA FELERR 100%9

400



UMW A (Grifola frondosa) %2 A 717} sponge cake?] F2 S/l B]A]

rr

Qg 401

Table 1. Formula for sponge cakes containing fruit body powder of Grifola frondosa (unit: g)
G frondosa powders (%)
Ingredients Ratio (%) Control N 3 3 Z 5 m
Flour 100 350 346.5 3395 3325 3255 3185 3115
Egg 166 581 581 581 581 581 581 581
Sugar 166 581 581 581 581 581 581 581
Salt 2 7 7 7 7 7 7 7
Mushroom powder Variable - 35 10.5 17.5 24.5 315 385
A g, 2EEd, 2, 24 SRl & 3 W geE
Yepigic [
/ \‘
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3l 53°Ce] B2 FH3MEA mixing bowlS 40°CE FAAT & FL pryy ~i

hot mixing methodZ AME-SFATH24). &, 2FEX) Ho]A batters
A&l A 202, AHA 8E-ZF mixer(Dae-Young Machinery Co.,
Incheon, Korea)2] whippers o143t # Pl of7js A=A
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EA Aelze] ¥EE 3N Aol WSS 21 em¥e] 360 ¢
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Young Machinery Co., Koreaplld 2587+ & o3 A&olA 40
Az A & 4% 28 - 38y 548 2Alse #54
AFE AASHET.

£ A8 AMSE 2T £EA] Alolze] gk wEE 350 g,
AT 581 g, AH 581g 2 AF 2g0H, IABAL AZRED
S UHE SF 100%Z 71E0 2 3la](Baker’s ratio) 1, 3, 5, 7,
9 % 1% FFELE HrFEh
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Fig. 1. Measurement of volume, symmetry and uniformity index
of sponge cake.

*Volume index =B + C + D, Symmetry index=2C-B-D
*Uniformity index =B ~ C
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2EZ] AolZY crust?} crumb FE9) MEE AMREA| (Model
CR-200, Minolta Co., Osaka, Japan)Z AM&-8le] WE(L, light-
ness), M =(a, redness), FUE (b, yellowness)E =331t
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(Compac-100 II, Sun Scientific Co., Tokyo, Japan)E. mastication
testE 0|83l 7% (hardness), 33143 (cohesiveness), B (spring-
ness), 4 (gumminess), 41734 (brittlenessyS S48k et}
. &3R8 AEE 20X30X20mm 272 s, A)F9] o)E]g
(sample moves) 25mm, A|SHe] o]F4 = (table speed) 60 mm/
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2 2& M(color), BAH AN (mushroom flavor), &ZFHmoistness),
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Duncan’s multiple range testyS AA3le] ZALSHTHRY).
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Table 2. Proximate composition of Grifola frondosa extracts
(unit: g/100g)

Moisture 8.59+0.69"
Crude protein 32.55+3.24
Crude fat 1.10+ 0.64
Ash 7.04+£0.12
Crude fiber 13.80+0.18
Carbohydrate 36.92+0.21

YEach values are mean+ S.D.
A U nF

ABINE B

Ohtsuru F(28)2 YAHA Y ANAES =AS A3 87
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Fig. 2. Specific gravity of cake batter with different levels of
Grifola frondosa powder. This data given are means+SD of
triplicate measurements.
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Fig. 3. Viscosity of cake batter with different levels of Grifola

frondosa powder. This data given are means+SD of triplicate
measurements.
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Table 3. Sponge cake properties prepared with Grifola frondosa powder

Item Bread volume Bread weight  Specific volume Volume Symmetry Uniformity
Group"” (ml) ® (ml/g) index index index

Control 1636.67 + 11.549 33567+1.15° 4.87+0.02* | 17.57+0.50">Y 033+1.33*® -0.13£0.76®

1% 1610.00 +43.59* 336.67 +0.58* 4.78+0.12* | 16.83+0.30* 0.97+0.12°  -0.47+0.06"
3% 1550.00 = 10.00° 336.67 +1.15® 4.60+0.04° | 1657095  0.13£0.12* -0.03+0.06®
Grifola frondosa 5% 1566.67 + 11.54° 337.33+0.58° 4.64+0.04° | 1547025  0.13+031* -0.03+£032*
powder 7% 1350.00 £ 20.00° 336.33 £ 0.58" 4.01£0.07° | 1447+125 -067+0.65*  0.30=0.30°

9% 1320.00 + 10.00% 336.67 +£0.58* 3.92+£0.04% | 13.13£0.06° -1.03+0.12¢ 0.47+0.12°

11% 1290.00 + 10.00° 336.33 £ 0.58" 3.84+0.03° | 11.10£044°  -090=0.10¢  0.43 +0.06°

DGroups are the same as Table 1.
BEach values are mean+ S.D

In a column, means followed by the same superscript are not significantly different at the 5% level by Duncan’s multiple range test.
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Table 4. Crust and crumb color of sponge cake added with different levels of Grifola frondosa powder
Item Crust Crumb
Group” L a b L a b
Control 51.52+1.16°>Y  13.42+0.30° 28.26+0.73° 74.88 + 1.05° -3.18+0.13¢ 35.50+0.99°
1% 50.18 +0.52% 13.60 +0.09* 26.58=0.19% 76.78 £ 0.59* 249007 33.71£0.55°
3% 52.08£2.48° 13.07+0.18° 26.81 + 0.46° 69.21 = 1.06 -2.04+0.18° 31.07 £0.94°
Grifola frondosa 5% 50.99 +1.83® 13.03+0.17° 27.36+0.79° 66.10+ 1.36° -1.33 0219 30.72+0.51°
powder % 49.75 = 0.46® 12.90 +£0.04° 25.81£0.32% 62.70 + 0.86° -0.61 £0.03° 28.14+ 1.00¢
9% 48.95+0.07° 12.78 £ 0.09* 25.06 + 0.06¢ 59.78 +0.40° 0.20+0.07° 27.44 £0.28%
11% 4578 £2.48° 1248 £0.22° 24.13 £0.04° 54.49 +2.94° 0.50+0.17° 2634 +0.49°

"Groups are the same as Table 1.
DEach values are mean+ S.D

Mn a column, means followed by the same superscript are not significantly different at the 5% level by Duncan’s multiple range test.
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Fig. 4. Photograph of sponge cake added with different levels of
. Grifola frondosa powder.
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ek, o) Ae Arlsle AR THE A B, obvlx
AF7E weEle) AAE Aol o)t ZleE deA o™ Chung
S04 Lee 5352 242 A FEEF AT
A FAH uigl S Aok whe) Lte] Hrbeke] Sk wet
Zagnz stgen, 2AG6eIY fE3NE H7ke A=
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Table 5. Texture characteristics of sponge cake added with different levels of Grifola frondosa powder

Item Hardness Cohesiveness Springness Gumminess Brittleness
Group” (g/em’) (%) (%) (g/em’) (g/em’)

Control 57.91+0.44% 79.68 £ 1.39* 83.17+3.21* 96.25 + 1.84° 82.37+£3.71°
1% 61.94+1.07¢ 7531 +1.93° 86.98 +2.32° 100.69 + 0.72%> 84.70+4.78*
3% 65.06 £ 0.70¢ 70.88 +£ 1.97°* 76.24 £5.09° 102.75+3.52° 82.56 + 8.65°
G frondosa 5% 66.20 + 0.99° 7346 £2.51% 76.70 + 4.69° 108.68 +2.53 86.66 £ 4.09°
powder 7% 73.40 £3.93° 68.56 £ 1.04° 76.34+1.07° 110.83 +£5.27° 84.61 +£4.25°
9% 81.40+ 1.64° 70.02 + 0.69% 7540+ 1.01° 109.17 £ 0.95° 8731+ 1.15°
11% 84.50+£2.16* 71.97 +0.14% 73.36 £ 0.67° 110.75£5.11* 83.19+2.26*

YGroups are the same as Table 1.
JEach values are mean+ S.D

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

Table 6. Sensory evaluation of sponge cake added with different levels of Grifola frondosa powder

Item . . Overall
Group” Appearance Color Flavor Taste Moistness Chewiness acceptability
Control 6.42+0.842Y 634+£095 437+1.61° 516+1.30° 437+134° 4.79+£123°  479+147%
1% 5.74 £0.65° 5.68+0.48° 463+1.30° 474+1.10° 421118 4.74+124% 432+125%
3% 5.05+097° 484+0.96° 479+£092* 5.11+094® 447+£070° 5.05+0.85  5.00+0.94®
G frondosa 5% 4.32+0.75¢ 416+£090° 474+093* 532+095 479+1.18 479+1.08° 547+061°
powder 7% 3.68+0.95° 3.63+1.12° 437+1.50° 495+1.13"% 442+126° 453+1.02% 4.16+0.96°
9% 2.58 +1.07° 2.84+1.17° 342+096> 442+122° 4.00£1.15* 4.05+122" 3.16+1.30¢
11% 221+£0.71F 2.58+0.84° 3.05+£071° 347+1.02° 453+1.50° 4.05+122° 284+1.01¢

UGroups are the same as Table 1.
DEach values are mean < S.D

9n a column, means followed by the same superscript are not significantly different at the 5% level by Duncan’s multiple range test.
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