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Quality Characteristics of Sponge Cakes with Addition of Corn Starch
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Abstract

This study investigated the quality characteristics of sponge cakes with addition of corn starch. The corn
starch was added with 0 (control), 10, 20, 30, and 40% substitution ratios by weight per wheat flour, followed
by measuring physical and sensory characteristics of product during storage periods. Batter specific gravity
decreased with increasing substitution levels while viscosity increased. The volume tended to increase
according to the addition of corn starch. As storage progresses, hardness and chewiness increased in all
treatments. 30% treatments showed lower values, compared to other treatments throughout the storage period.
Adhesivness increased as the amount of corn starch increased. The results of sensory evaluation showed that
the overall acceptability of sponge cakes containing 20% and 30% corn starch were higher than that of control
without corn starch. Therefore, it can be suggested that of corn starch 30% added to the sponge cake for

the quality improvement and functional element.
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AEX| Aoj39 M=

2FEA] Alo] A9 A Full -2 gk Al 7 35-7] £ 5hal(9) <}
Jeong(10)8] =%& 12 dle] g3 £33} TP HL=
AMzslg et A zA W] $-2 Table 134 zbr}. LrhF2}
L5 AR L 20 mesh Aol Wiz ARl c) 2o Dk A
byl 4 F-2 W] 45°CR FEE = A 7] 9 A (B20-F Mixer,
China)g} =) A) &l @ 51 3ol A 68 25tollA] 387}k wuts}

Ak 13 wkEo 101]‘.1413 A7 2ol 2 5g AE S \?;_,_,
803 UF-FAHLE AL & Zo] & HEE YW 703] 4

o] Fqlch A E 22} ¥bE-S 21X 11X6 cm Hel 370 g"”
zZ}zt o} 180°CE o9& 22 (Magic Chef, USA)oﬂ 155
T FHAL Aol 2 A LA 142 4T F E
e o Pu3t F Agel A3

AP A FE Yot A S54 AR FrEE 10,
20, 30, 40%(w/w) 2 3t 2T
o} Aolzes T A2olA A7 F Ze]odal 55l
o] A3k 5 20+ 1°Cell 3U 7t AAsHA o) 714 FAL
A3t

uise BIE Y ME 53
Ao) = WhE u] & AACC method 10- 15(11)011 w2} ul

WE2 w2 A AR P

g AE S AL 48d WES 150 g4 250
mL Blo]#H ol FH3}A go} g2zl 25°CE FAleHH
4 A=A (Brookfield LVDV-II*, Brookfield Eng. Labs.,
USAYE AH8-3ted #3438kt oo spindle 4% ©]8-3}
3<% 30 rpm o & spindlee] Eolr}il 20% 39 HE3E

Table 1. Formulas for sponge cake prepared with various
levels of corn starch

Percentage of corn starch added

8 X ol o

Ingredients (g)

0 10 20 30 40
Flour 500 450 400 350 300
Corn starch 0 50 100 150 200
Sugar 600 600 600 600 600
Egg 900 900 900 900 900
Butter 100 100 100 100 100

Salt 5 5 5 5 5

< #Aslglar, 53 W

AEX| 7olze 54 £H

2y ZA 0 AER Aolzy = FAAEY
gto] 53] whE A 3}e] HHghoz st

Mg =23 ~FEA] Aol E5X5X2cmE AE F A
A (JC-801S, Color Techno System Co., Tokyo, Japan)Z
o]-g3lo] HE(L), A% (a), FYE(D), THHIEFS
24 s 29 43 53 o4 W] TP
veb o

Texture A& 1 2EA #Ao]ZE 2X2X2 ecmE AE ¥
texture analyzer(Model TATX-2, Stable Micro System,
Ltd, UK)E AH-&-38le] 2278 &7 819i v} Two bite com-
pression test® ©]§-3}o] 1Al force-time curve=i-E
7 = (hardness), %4 (adhesiveness), 5473 (cohesive-
ness), %343 (chewiness) 5& A 3lgith. o] o} A& 7}
719 &2 z274-8 Table 29 Zt},

% ol8

A
2] Ao]AZE ALR0E2°CHelM 397} AR A
Aol 209 9] A% HALA (A FF ST dEdA) LS
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NES) G7hx) S detel 7] 554 24 9
AR (1222 AA stk 7| EEE 28] #(dislke
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2 8l grisigdoh ARE Al Al £A2 27155 eH,
AzE AER Ao)aE ARG =V)(GX5X5 cm)E Ze}
A Aol o} mf AAvich AFahict.

e olr

2L
>,C,O

EAIXE]

2 A3 B E A TARAE T2 19 SAS Pack-
age(version 8.1, SAS Institute Inc.)& ©]$3le3 ANOVA
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E3t0] 5% FFolA 7zt A 87 A H]l Aol & A3t
At

Ayt 3 nFE
Hi=ol H|ET M
Spa AR Arieks delste] AP 2EA] Aoz uk
Z2] ¥| & & Fig. 13} 7} u]Fo] 048~0562 A& H 7l

Table 2. Operating conditions for texture analyzer

Type TPA (Texture profile analysis)
Probe ®34 mm cylinder probe

Pre test speed 5.0 mm/s

Test speed 1.0 mm/s

Post test speed 5.0 mm/s

Distance 10.0 mm

Deformation 50%
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Fig. 1. Specific gravity of cake batters on the different levels

of corn starch.

DBars with different letters indicate significantly different from
each other at @ =0.05 as determined by Duncan’s multiple range
test.
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Fig. 2. Viscosity of cake batters on the different levels of corn

starch.

DBars with different letters indicate significantly different from
each other at @ =0.05 as determined by Duncan’s multiple range
test.
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Fig. 3. Volume of sponge cakes prepared with different levels of corn starch during storage at 20°C for 3 days.

YBars with different letters indicate significantly different from each other at ¢ =0.05 as determined by Duncan’s multiple range test.
(A): 0 day, (B): 1st-day, (C): 2nd-day, (D): 3rd-day.

Table 3. Changes in color values of sponge cakes prepared with different levels of corn starch during storage at 20°C for
3 days

Color Days Percentage of corn starch added
value 0 10 20 30 40
0 783410 £792+0.3° £205+1.4° Bgo5+0.7° €83.0+0.3°
L 1 780.30.8” 582207 "82.4+0.4" P82.6+0.3" ¥82.8105°
2 B30.9£0.3° ABRO 82 47 ABgo9+1.2° ABR3 5:+0.8° ABg38+0.6"
3 Ag23+04° Ag3440.1° A33.810.6™ Ag41+05% Ag47+0.1°
0 A15540.47 AB) 30+0.17° 81274033 B115+0.17° £1.19+0.14°
a 1 Al52+05° A132+0.14° B1.2240.10° A1.23+0.32° 1.12+0.33°
2 AM50£1.3 81274055 B| 20%0.44° AL17+050° BC1.10+0.55°
3 A51t+1L0° AB| 28+(0.28° B120+0.30° A1.16+0.44° “1.06+0.34°
0 A375£1.0° 4381409 436.3+0.1" A340£0.4° A985+0.3°
b 1 P36.5+1.1° ®36.2+0.9° B319+05° B30.8+1.0° A98.2+0.2°
2 €31.9+05° £31.3405° ©296+0.6" 982107 Bo75+0.2¢
3 P302+0.3° D30.140.3° Pog 2+0.5” C98.0+0.8° £26.1+0.5°
0 2432409 2433108 A411+0.1° A381+0.3° A331+0.3°
JEY 1 41.4+1.1° 540.240.9° 536.3+0.4° 5353109 329+05°
2 £37.1403° “35.6+0.4° €340+0.7° 326106 B31.8+02°
3 P349+0.27 P343+0.3 P30 4405 P32.1+0.6° ©30.1£0.7°

YMeans with different letters in a same column (A~D) are significantly different from each other at «=0.05 as determined by
Duncan’s multiple range test.

Means with different letters in a same row (a~d) are significantly different from each other at @ =0.05 as determined by Duncan'’s
multiple range test.
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Table 4. Textural characteristics of sponge cake prepared with different levels of corn starch during storage at 20°C for

3 days
Textural Days Percentage of corn starch added
characteristics 0 10 20 30 40
0 358 7+19.6° ©344.8+111.0° D208.8+43.0° P207.6+49.1¢ P183.4149 11
Hardness 1 €358.3+21.2* 0313.4+93.1" ©293.4+235° ©229.1+ 22 6° ©216.1+95°
(g) 2 Bs24.0+46.3 B4319+537° Basg 3+32.5° B305.5438.7% Bog4.4+31.1°
3 A607.8:£55.8" 2505.5+36.8" A401.6+21.3° 4349 6+25.8° 4363.1£27.0¢
0 A 0.21£0.10° A.0.37+0.14° 2053014 A-060+0.17° A0.72+0.13°
Adhesivness 1 B 044+0.16 B 061+0.17 B 0682018 50.76+0.09 B0.89+0.10
(g - sec) 2 ©-0.80%0.08 £0.92+0.10 £-0.98+0.11 “-0.95+0.15 ©-117+0.32
3 P1.30+0.20 D 135+0.12 P 1.20+0.13 bo11720.16 P1.36%0.10
0 40.86+0.10° 20.84+0.14 2077 +0.14° 28075+ 0.17° 40,73 0.13"
Cohesivness 1 20.75i 0.10™ io.go + 0.074ab 20.74 + 0.092bc ';o.?w o.nzC §0.70 + 0.04;
2 0.71£0.05° 0.73£0.16° 0.750.42 0.73+0.58 0.65+0.32
3 “0.6610.25° P0.68+0.82° €0.72+1.05° €0.700.35 “0.65+1.17°
0 ©186.0t10.7° P153.7+10.8° D1o73+923.2° Do 4+94 24 bg45+357¢
Chewiness 1 P183.2+11.8° ©181.8+33.4" ©133.1+535° ©137.8+37.2° ©109.9+4.4°
(g - cm) 2 Bo07.2+18.3" B220.5+26.7° B155.2+14.7° B140.9+186° B140.1+12.9°
3 49922+ 24.8° 29529+ 196" 4203.0710.1° A167.4+12.0° M777+115°

UMeans with different letters in a same column (A~D

Duncan’s multiple range test.

) are significantly different from each other at «=0.05 as determined by

PMeans with different letters in a same row (a~d) are significantly different from each other at @ =0.05 as determined by Duncan’s

multiple range test.
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Table 5. Sensory evaluation results of sponge cake prepared with different levels of corn starch during storage at 20°C

for 3 days
Sensory Davs Percentage of corn starch added
characteristics Y 0 10 20 30 40

0 “U45+04% B53+05° A70+0.8° A g+05 A58+1.3°

Aopear 1 A5310.2° 46.0+0.2" A72205 B6 9+13° A56+0.8°
bpearance 2 B5,0+0.2% B55+0.6° B55+1.1° 6 8+05° By5+1.3°
3 Pgo+1.4° “45+06° %6.0£0.6° %6305 C41+06°
0 A50+0.0° B55+0.6" A43.0+0.0° A78+13° Cs.ssio.(s‘i

Color i A49+0.3° 46.010.0° A78+05° B72+06° 5 1+0. 6

2 24.8+05% $5.3£1.0" Bg1£1.4° 6.0+ 1.0° 4 4+05°

3 Ba0+08™ P43+0.7" %5.3£1.0° P5.0+1.0° €35+06°

0 ’5.3+05° 5.0+0.0° 571+09° A75+06° ©43+1.3°
Flavo 1 %63+1.3 %5+1.0° 881+03" %6.4+1.1° A53+1.0°
' 2 6.3+ 1.0° B57+0.6° P69+ 06" ‘5.3+1.0¢ P48+ 10"
3 ’55+1.7° 55+1.3" 6506 5.4+05" 33405
0 A65+1.0™ 865104 A78+05° 46.9+0.6° 260108
Tast 1 46.3+1.0° B6.140.1° “71£09° B58+1.0% B54+1.1°
© 2 P55+06° 59+0.1° P74+05° 4305 P33+05°
3 “50£0.0° 5.8+0.1° P65+0.4° C48+0.7° €39+0.3°
0 255+06° *6.0+0.1" A73+05° S74%15° 64t1e

1 48405 58+0.1 %6.8+1.0° 65+1.3" 55+ 1.0
Tenderness 2 €43+05° P50+0.1" 6.4+05" %6.7+06" P53+05"
3 "38+05° %5.0+0.8" "6.1+0.9° 6.4£09° ©43£1.0°
0 258105 46.4+0.1° A78£0.3° A75+104° A51+1.0°
Overall 1 B53+0.9° 56.0%0.7° B75+0.4° B71+1.0° A53+1.0°
acceptance 2 P5.340.3° 4%6.140.5" %6.8+0.7° 570+09° 43+05°
3 “44%10° “5.0£0.4" P6.1£0.6° “58=05 “38+0.3°

YMeans with different letters in a same column (A~D) are significantly different from each other at «=0.05 as determined by

Duncan's multiple range test.

"Means with different letters in a same row (a~d) are significantly different from each other at @ =0.05 as determined by Duncan's

multiple range test.
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