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Abstract

Sponge cakes were prepared- by replacing wheat flour with rice flour ranging from 10-40% and their
physico-chemical, textural and sensory properties were examined. Rice flour addition decreased the moisture content
and increased the total sugar and protein contents of the sponge cake. The viscosity and specific volume of batter
increased with rice flour addition. ‘L’ values of crumb of sponge cakes with 20% or more rice flour were lower,
whereas corresponding ‘a’ values were higher than those of the control. Textural hardness was increased, and
textural cohesiveness and springiness were decreased with the addition of 30% or 40% rice flour. perceived that
sponge cake with 20% or more rice flour had a weaker sweet flavor than the others. With the addition of 30% or
40% rice flour, sponge cake showed a stronger roasted and weaker greasy flavor, and less softness and
cohesiveness than the other sponge cakes. The sensory did not find any significant difference in overall
acceptability between the control and rice flour-added sponge cakes. Therefore, wheat flour could be replaced by

rice flour up to 40% without reducing acceptability.
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Table 1. Proximate compositions (%) of sponge cakes with
rice flour

Rice flour substitution level (%)

0 10 20 30 40
Moisture 38.42°  37.95° 3625 3440° 32.93°
Total sugar 45.07"  43.39° 42.15° 40.70° 4061°
Crude protein 16.24°  17.45° 17.78° 18.38"° 1941°

*“ Different superscripts within a row indicate significantly
different at 5% level.
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7 3 THp<0.05). Miller RA$} Hosney RC(1993):=
glo]Eglo]o] Ao]a AxA] ¥Fe A=V} FoH V)
2P0l F7tstd uH|Fo] dolAa Aolze] Fy
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Table 2. Viscosity and specific gravity of sponge cake batters with rice flour

Rice flour substitution level (%)

0 10 20 30 40
Viscosity(dyne - cm™) 419277.5° 517343.7° 546156.8° 622356.8° 678054.9°
Specific gravity 0.50° 0.53° 0.53° 0.56" 057

““ Different superscripts within a row indicate significantly different at 5% level.
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2EA Aolze vl&H T W& Table 3o YE}
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qAsE 2ZR] Aol=9 v-&F& 74zt 3.22 cc/g, 3.04
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Table 3. Specific volume and expansion ratio of sponge
cakes with rice flour

Rice flour substitution level (%)

0 10 20 30 40
Specific volume(ec/g) 3.50° 322°  3.04° 2.92° 2.64°
Expansion ratio 201° 197 189" 180° 173°

< Different superscripts within a row indicate significantly
different at 5% level.

A 2EA] Aolzd BEHgol 7bE EUtHp<0.05).
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0% 10%

30% 40%

Fig. 1. Photographs of sponge cakes with rice flour.

" rice flour substitution level.
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2EA Aolad d2A Z3 A Table 5 u
el AR 30% B 40%E A7tEE YA F
2FEA Aolae R Hs Aol FIFstH-
A7V A7EA] 2EA AelAY wEF vFS Fhet
3 v 83T #Aglgo] goby] wEel, F £ZEA A
ojZ7t & HEA RF7] W& o @gF &F
olZr} wEoF ez AZHth 4R 30% E
£ 40%E ANFE WAG 2EA Aolaes dxdd
Hs] w2 AN @¥4E EAtHp<0.05. |7t
2 AV A SR8FH v¥idel Fasdne
Jung DS F(2002)¢] H3 st A 23E Bk 3
A JP9F FARES AED 7935 ZolE Kol
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Table 4. Color values of sponge cakes with rice flour
Rice flour substitution level (%)

Color values

0 10 20 30 40

L™ 4282 43.02° 41.24° 3953  3931°

Crust == b b a a a
& 1242 1258 41347 41363 +139]
T b 427.42°  42061° +2977°  +3135  +31.47°

cump L 8016 8006 7906°  78.98% 7743
Croul’:r a - 437 - 439" - 442" - 451" - 476
b +27.87 +2048° +2985° +3041° +30.67°

** Different superscripts within a row indicate significantly
different at 5% level.
* lightness ; “ redness(+) or greeness(-) ;
- yellowness(+) or blueness(-)

Table 5. Textural properties of sponge cakes with rice flour
Rice flour substitution level (%)
0 10 20 30 40
Hardness(g - cm™) 656.65° 717.03° 722.30° 776.68" 782.83"

Cohesiveness(%)  86.23° 85.82" 8526 84.50° 83.59°
Springiness(%) 86.60° 8645 85.79° 84.79" 8431°
Chewiness(g) 201.99 226.13 214.55 22872 218.10
Brittleness(kg) 1712 1941 1850 1824 1981

** Different superscripts within a row indicate significantly
different at 5% level.
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A7LE9] 10-40%5 27FFE A SEA AR
o BEAA AFE Table 601 JeRAT. BrpRo
30% T 40%F AVMFE OA? AEFA Aoz
78L& AMEG AMES dERE 2EX] Aoz H§
2Rl BESD AYSH F ARTY felAE
BolA gol T 2EA Aclag /T 2IF e &
F2) Aolael w&] EFdd ALz FrHEHAHp<
0.05). Sivaramakrishnan HP 520042 %715 HrF %
o AART ALGE wol ue) 71Tol BFASITGL
StATh B M2 AER] AolA Ttell #F2F Ao
= HolA ggton} Wi WkRe 30% Ei 40%
2 ARE dAF 2EXA Aolart dztel Hls)
A% A& Ve Athp<0.05). 7MY 2040%5 &
ZFEE QA &EA Aolme R e & F
ul7b obglem Wb 30% Ex 40%E BFER
WA 2ER] Aolays iz H&l 2agd Frlrt
AR =713 Fo7h FATHP<005). A% A/hE A
7 2EA Aeolae Ii Fulrt tixed HE F
A =AZ AL olg £EA Aoas wE ¢ T
Be 243 ol dojty] MEroz Yud o
7429 30% EE 40%E AVMER OiAS 2EA A
olzEe HE&T &EA Aoz v FEHE =%
S3/g0l Estth(p<0.05). Aol @A FFol =
Table 6. Sensory properties of sponge cakes with rice flour

Rice flour substitution level (%)

0 10 20 30 40
Appearance
Uniformity of air cell ~ 4.08 356" 3.67° 213° 206
Crust color 549 575 535 525 580
Crumb color 3.69° 295" 3.16° 483 494°
Flavor
Sweet flavor 469" 503 331° 308 349°
Roasted flavor 3.12° 347° 375° 5290 534°
Greasy flavor 464" 438 423 295" 286
Texture
Softness 495" 447" 431" 324" 3.05°
Moistness 500 486 440 457 438
Cohesiveness 571° 543" 502" 3.61° 3.93°
Springiness 515" 4.88° 4.60° 4.61° 391°

Overall acceptability 432 462 410 450 4.75

*® Different superscripts within a row indicate significantly
different at 5% level. Each panel marked a response on a
7-point rating.
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(Maleki M 1980, Gains GS$} Donelson JR 1985,
Kawasome S Yamano Y 1990, Chun SS 2003). &7}
F A7 2EA Aol FERFF] FolAaL &
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Lz 20-40% &7} AVE &FA Aoz
EX) Aolad HlF Igtoew agt A7HF
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