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Abstract

The aim of this study was to investigate the quality characteristics of sponge cakes with added rice flour produced by
a modified genoise method to prevent volume reduction. A control group and experimental group I were prepared by the
genoise method and experimental groups II, I, and IV were produced by a modified genoise method in which they were
mixed with wheat flour and water to a make paste to form gluten for 3, 6, and 9 minutes, respectively. One third of the
wheat flour in all experimental groups was replaced by rice flour. The control and experimental groups were compared
in terms of quality characteristics, including batter specific gravity, volume, color, textural characteristics, and sensory
qualities, to determine the optimal pasting time for wheat flour in the formulation. The specific gravity of the experimental
groups was higher than that of the control and decreased with increasing wheat flour pasting time. The volume of
experimental group I was lower than that of the control group, and the volume values of experimental groups III and
IV, made by the modified genoise method, were higher than that of the control group. dL* and db* values for the crust
and inside of the cake were lower in the experimental groups than in the control. The dL* value, indicating brightness,
increased as pasting time increased. The hardness values of experimental groups I and IV were higher than that of the
control whereas experimental groups II and III had lower hardness values. Chewiness was higher in the control group,
as well as experimental groups I and IV than in the experimental groups II and II. The gumminess of experimental
group IV was highest. Cohesiveness decreased by adding rice flour to the sponge cake. Sensory attributes of cell uniformity,
tenderness, moistness, taste, and overall acceptability had the highest scores in experimental group III. Based on these results,
we conclude that the quality of sponge cake containing one third of the wheat flour replaced by rice flour is best with
6 minutes pasting of the wheat flour to form gluten.
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Table 1. Formulas and pasting time for sponge cakes adding rice flour

Group Control Experiment [ Experiment II Experiment Il Experiment [V
Flour 90 60 60 60 60
Rice flour 0 30 30 30 30
Sugar 100 100 100 100 100
Egg white 140 140 140 140 140
Ingr( e‘;iem Egg yolk 50 50 50 50 50
¢ Water 20 20 20 20 20
Butter 20 20 20 20 20
Baking powder 2 2 2 2 2
Vanilla flavor 2 2 2 2 2
Pasting time of modified 0 0 3 6 9

genoise method (min.)
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Hlsle] Egron], A7lRE Arle AYZ FoIAE Y
o WSS AT 19 HiFo] 7P Wtk WEE S
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Table 2. Specific gravity and volume of sponge cakes adding rice flour produced by modified genoise method

Group Control Experiment I

Experiment 1[I

Experiment Il Experiment IV F

0.3500.016"
1,085.00:69.79"

0.336+0.009"
1,204.17+54.72%

Specific gravity(cc/g)

Volume(cc)

0.425+0.005"
1,146.67+59.30°°

0.397+0.010° 73.848
1,265.83£28.36° 10.337

0.405+0.010°
1,229.17+50.54°

* Groups are same as Table 1.

** Means with different letters in a same row are significantly different from each other at @=0.05 as determined by Duncan's multiple

range test.
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gfom, 387 WIIEE vh=gt AP M 1,146.67+ 59.30 cc
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Chang & Ryu(1998)+= conventional cake A|ZA]Jol HW7}52]
ARG 200 mesh AT HASHGE v HlFo] S7He,
Aolz0) K7} graskrkn shol 2 Age] Aot A
ST Ju 52000 = FHHOZ AEZ]| Alo|2E AT o
WSS BIARRE WHEY vlFo] Fol| T Rus} Fol

Ertal 3F9. 01, Kim MA(1992)2 &7t H7HA] AR #)

olz0] w7} grastelir], olag AL AR 7m
Aol B3 FFdo] gl7] HEoletn AEsigr). ol
3 ATE ololo] WrhRo] FulAtRE Wrlstel AEA 7
0|28 THE WE WEe| uFo] Z7hskew, Aolae] B
S Zrashe RS BYOm(Pak & Chang 2007), A]H-L
TR = WIlR ALgH Bz Hale] a7t @A)
2259t Jung 5 2002). W24 2F27F54(Chang HG 2004),
Hl7F2(0h 5 20028 A7helEe HE Eo] Z71etL, A
olze) Ry} Fasts AL BATHE ATSo] 9loiA
Aolze] RlE F7H7IE adort F2do] e 2
¥ Aoz AZE kA W] Al Brtks
o2 WS Y UA Wie] F2US GG @ o
& WARE A7t Wyo] MidE Ao welth
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£EA Aolae] A A2 THe W, A=, P4
£ 5 RS 243 23 Table 3o Uehhgich o=z
2EA] Aol2o] B AAY g7] dL*ghE 55.36+1.012 27}
22 Whstel 2o FYWOE AxY UYE 19 W)
55.25+0.507 HEE FHHOR A3 A M9 5591+

Table 3. Color values of sponge cakes adding rice flour produced by modified genoise method

Group Control Experiment | Experiment 1[I Experiment Il Experiment IV F

dL* 55.36+1.01° 55.25+0.50" 55.91+1.61% 56.80+1.11° 58.94+0.63° 12,630

da* 15.98+0.35 16.57+1.13 16.50+1.30 16.22+0.95 16.45+1.33 0.302

st db* 34.97+1.20" 37.98+2.61° 36.15£0.63% 36.99+1.44™ 36.61+1.36™ 2917
dE*ab 67.41+1.42° 69.18+1.81° 68.63+0.71% 69.72+1.08 71.34+0.91° 8.058

dL* 80.07£0.47° 76.47+0.48" 78.24+0.49° 79.04+0.55% 80.13+0.17° 23.163

o dat 1.63+0.21° 2.85+0.57° 1.83+0.45° 0.92+0.08" 1.00:£0.06" 10.426
fnside db* 37.13£0.01° 39.49+0.68° 39.22+1.26° 38.6320.30™ 37.1420.30° 5722
dE*ab 88.37+0.42° 86.12+0.09" 87.54+0.13" 87.98+0.36™ 88.32+0.03° 25.909

* Groups are same as Table 1, ** L: lightness, a: redness, b: yellowness, *** Target value: L* 0.00, a* 0.03, b* —0.05
*kk Means with different letters in a same row are significantly different from each other at @=0.05 as determined by Duncan's multiple

range test, *****dE = VdL?+da® +db
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L613H= ARG oU, AP 9] 56.80+1.13F A7 VO
SR9H0.63TH 9182 Fol7} GlofA] HolHes & 4 9
Sick AMEQ] darghe tEga APEE el o)t 913l
o, Al db*ghE thRTY 34.97+1.209] H]s AAL
I 0] 37.9842.61, A 1 36.1540.63, A 1T 36.99+1.44, A
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Hot 27 Yehy =gho] FojX= AFs BYledl, 15
oA Ruj7t 7HF 22 AT 1= Fo3 A Zol7t AN
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AEA AolZe] Ale] 49, W19l drgle] B7bRE
H75ha BYHOE BE Bzt Aokd 4@ 1o 7647
0482 7V wrol 71 ol §A) Uskor, 237t AW
0] 80.07+0.47, AT IV7} 80.130.172 713 8H7A ket
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H golre Aoz Helth AMEQ] da*ghe AT 0]
2.8540.572 7H =4 vygtew, dzaa U] dddE
2 0.9240.08~1.8310.45 Ato] 2 UtEliton, o] Ztof &
o4l Fol7} fich FHER) do* gt Hi7) Aokl A
b [T O7F 22 39.4940.687) 39.22+1.26 0.2 =4 gk
on), Rayl AY gxen A 0, APE N} 22
37.13+ 0.013} 38.63+0.30, 37.14+0.302.2 A L}e} Alo)l=
o 27 v v ¥4 vhew, 27k 2w A et
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AR QAT Yokt Ju SO0 FL B Lge

WS A7t 2EA Aclae] FY 54 611

HIVRE 30% oA AL T Wol I, agtat btel 5
she A HAT, WY A9 gt aghe sk b
ghe ks Aeke Btk stck Tde £ A7 A
AL BARE WA ABPEY A9olE Ru7t 37
Y42 Y= S A Uehton], A4 Aola
o Wrse] Ao o] Wl nhai 2 BrkRE A7t
ol = Azupe] wet Rujzh S7hste ol ook 5
e BAFE BRI, M2 FUEE Ruvt ZolE
B ol AR BelRglck

3. =X

AEZ Ao]|Z9] 2AE 54 ZAH}E Table 49 Yt
Yotk iz AL A2 27 244.10£21.96 g/cmo] QL
o, Y79 13 A7IEE dAgE F$ A=7t 271.70+
39.81 glemZ FobH oW oA Ql Zpol= ST HPH F
Yo 2 A 23 AFTE o M- zHzE 208.63+20.52 /et
200.90+10.39 g/enfZ FopH om, AHFE V&= 299.00+34.30 g/
a2 ORI THp<0.05). 0|2} T2 Aol AEX] Alo]Z9]
e ol 7HE A% Fuj7t ZopRH FopA| L, Fu]7t
AR ZolR|= A Uetfl= AR Holuf, 97 5<t
vhsste] SRdlo] wWol FAAE AR Hols= AT Ve
Fo7t AR e SFHCE Qlste] HE7} Fofxl ALeR
AZrE ). 15Cof|A] 2417k AUR} ti2 ot AT 25
oA HE7h FoFR O (p<0.05), AE 27|19t T2 FIFS
Hol A o] 334.35£13.94 glen'® 7P W, AFL
T} V7} 242} 447.05+13.15 glem, 454.50£32.30 g/er 2 744

Hr o—

Table 4. Textural properties of sponge cakes adding rice flour produced by modified genoise method during storage at 15°C

Group Control Experiment I Experiment 1[I Experiment Il Experiment [V F
Hardness @ 0 244.10+21.96° 271.70+39.81% 208.63+20.52" 200.90+10.39° 299.00£34.30° 13.714
, y .
(g/cm) 1 393.30+26.03" 447.05+13.15° 369.00+ 8.19° 334.35+13.94° 454.50+32.30° 36.540
0 2.3240.32 2.55+0.36 2.04+0.42 2.06+0.48 2.12+0.44 1.707
Springiness  day b b
1 2.66+0.39" 267027 2.68+0.30" 2.10£0.17 1.83£0.45 8.634
0 51020+ 22.81° 504.93+ 85.29° 366.61+ 84.56° 305.08+68.48° 547.61+ 53.40" 14.703
Chewiness day ) )
1 848.35+138.10° 889.85+123.62" 768.03+118.63" 530.20+60.58 558.58+149.70 11.044
0  199.97+14.80" 206.05+28.19° 180.53+20.46" 170.40+6.80" 250.57+10.57° 18.096
Gumminess ~ day . . .
1 322.86+14.76 329.67+17.54 287.71+ 831" 272.75+8.49" 340.97+48.61 8.398
0  0.8350.016° 0.8100.013® 0.805+0.012° 0.813+0.004" 0.8230.099" 6214
Cohesiveness day N e "
1 0.792+0.015° 0.768+0.004" 0.780:0.007° 0.785+0.008" 0.778+0.008" 5.939

* Groups are same as Table 1

** Means with different letters in a same row are significantly different from each other at @=0.05 as determined by Duncan's multiple

range test.
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534002 AFT 112] 366.61484.560| L} AP F M2 305.08+
68.489] Hlal FH o= =A gttt 15TColA 2447 At
AL A AFoA F7HE @S BoFge, Add It
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o TR Axg A 3= AT hung 5
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£E7 Aolae) AAYS frTT APE 10] 2%
199.97+14.803} 206.05:28.198 G Alstgom, AL M7}
180.53:20.46, A1 TMo] 170.4046.802 7FF Wqtom, A3
2 V7} 25057410572 713 =4 UreRdth 15°Col| A 244]
2 AR Fol fae AVLE wE W2po] 2viet
Sloml, AZAT $AT A Ko] AnF [} o] Wt
T U] 250l R ABE 13 NV7h 29tehp<003).
279 SRAL 0.835.00£0.0160] 201}, R72E A7}
B AP LEL .80540.012~0.823£0.0998 ol AT
Hyow, st7F AuAt S-S sl on, o] &
7HRE A7 AEE sl dR2dET ¥ S ZAh
Chang & Ryu(1998)= conventional cake2 A& u] &7}F
£ W= SAlE S04 Ao] goinka shgork
5Q006)E BARE 30% o) F7hstel gtk shef 2
A7 Ak Qx|steich

4. BSZHAL

A EZ] Alo]A 9] FsAA A= Table 50 YERH ATt
QTN BWrl22 A7E AFTLE0] 2.60+0.94~3.45£0.76
2 Wyl2uto g e gl 2T 220408380} Btk slEo
H, 1 FAM=E Ro7t 78 Hd A V7F 78 dhelc
YWRANE 7125 Hristel HEE FEHoR AR A
¥ My V7 ZH2F 3.60+0.60T} 3.90+0.642 2T 2.75+
0.55 Bt o802 yitkal at9thp<0.05). o|g§ A=
2 A3 FEHHOE ARt Furt AR 7] g2l Uet
G A= Hh Ju $(2006)0] AEX] Ao|ZE e W &

Table 5. Sensory properties of sponge cakes adding rice flour produced by modified genoise method

Group Control Experiment | Experiment II Experiment Il Experiment IV F
Crust color 2.20+0.83" 3.30+0.98% 2.600.94" 2.85+0.75% 3.45+0.76° 7.108
Inside color 2.7540.55" 2.85+0.59" 3.15£0.75" 3.60+0.60° 3.90+0.64 12.240
Cell uniformity 2.4540.76" 2.5040.83" 3.20+1.06° 4.000.56° 2.75+0.97" 11.396
Elasticity 3.25+0.97 3.05+1.32 3.45+1.15 3.75£0.79 3.05+1.10 1.515
Tenderness 2.65+0.81" 2.40£0.75" 3.4540.76° 3.65+0.75" 3.30+0.86" 9.307
Moistness 2.75+0.97 2.300.73° 3.80£0.77° 3.65+0.93 3.4040.94° 10.568
Flavor 3.50+0.69 3.600.68 3.35£0.75 3.70£0.73 3.75+0.79 0.973
Taste 3.15+0.75" 3.00£0.79" 3.45+0.76™ 3.95+0.60° 3.55+0.69% 5.269
Total acceptability 2.95+0.51° 2.8020.70° 3.45:0.94° 3.95+0.60° 3.600.75 8.703

* Groups are same as Table 1.
** Means with different letters in a same row are significantly different from each other at @=0.05 as determined by Duncan's multiple

range test.
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