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Abstract

Physicochemical and sensory properties of sponge cakes using 2 kinds of domestic wheat flour{white flour, whole wheat flour)
and imported cake flour were investigated. In the proximate analysis, white flour had higher contents of water and protein
compared with those of imported flour. Whole wheat flour had the highest contents of protein, lipid and ash. Regarding the
batter, imported flour sample showed lower specific gravity and higher viscosity than those of domestic flour sample, implying
that there was more air incorporation and higher batter stability. As a result, imported flour batter produced larger cake
compared to that of domestic flour batter. But indexes of symmetry and uniformity showed no significant difference among the
samples. In textural analysis using rheometer, cakes with imported flour were softer compared with that with domestic flour. In
gumminess and britileness, cakes with domestic white flour showed the highest value while that with the imported flour showed
the lowest value. For the color measurements of cake crumb, no significant difference in DE was found among the samples.
Regarding the cross-sections of the cake observed using SEM, imported flour produced cake with smaller and more even air cells
compared to that with the domestic flour cake. In sensory evaluation, cakes with the domestic white flour showed the highest
moistness value. But there was no significant difference in springiness, firmness, adhesiveness and ease of swallow among the
samples. In conclusion, cakes with domestic white flour and whole wheat flour were as good as that with imported cake flour for

the sponge cake preparation.
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Holutt(National Crop Experiment Station 2000).
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<Table 1> Formulations for sponge cake system

Flour 100 90
Sugar 120 108
Egg ‘ 180 162
Salt 1 0.9
Vanilla powder 0.5 0.45
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Jeil, Seoul)oll A} ¢k A=xste] SAsIgl o, oW o}
Fe ALAT 6,255 ALE319 micro-kjeldahl®
(Distillation unit B-324, BUCHD 22 X34t} =
A9 e AJ8% Soxhlet appatus@AE AHE3}o
70CoNA 5417t petroleum ether® &3t} 3|23
o 600°C(Eleciric muffle J-FMI, Jeil, Seoul) 2%
e *}“9“0}0% &4 0}":“:} SestE 2 10094
-rﬂ—?’mk Z ol ZA geF 3|8 kS W e

g

Aol BiEo|A = vjF, ZER7] ¥= pHE é‘%‘s}‘ﬂ
o} HF2 H[FHE o] &t THaol thgt vt o
v 25 35t ch(Campbell 5 1979). ZE7] HEx=
Line spread test(Mcwilliams 1993)& A8-3}%t}, pH
= B 5g3 SR 45 mLE vlolAo] Y FE3] W
st & pH =4 7|(Corning pH meter 440, USA)E A
Lo ZA3IHHFondroy & 1989). &A% A o)A
21, A4, 94 A4E AACC1999) template

{o

Aol 9] 7]74134 E42 2.0x2.0%0.5 cm® A &0] 3}
o] Rheometer(COMPAC-100, Sun Scientific Co.,
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<Table 2> Proximate composition of domestic and imported wheat
flour”)

Tlmpoted 972 935 1820 038

7875
White  12.222 10.87° 156> 0450  74.90P
Whole 1130 1176 212 083  73.98°

D Means of three replication. The same superscripts in a raw are not
significantly different each other at p<0.05

2 Imported; imported cake flour, White; domestic white flour, Whole;
domestic whole flour.
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<Table 3> Physicochemical properties of sponge cake system
using domestic and imported wheat flour?

15567 533 000
10467 433 1.00°
11067° 633 -0.33

kImporced 049 499> 810
White 060> 5160 791°
Whole 060  529°0 7.8

D Means of three replication. The same superscripts in a raw are not
significantly different each other at p<0.05

2 Imported; cakes with imported cake flour, White; cakes with domestic
white flour, Whole; cakes with domestic whole flour.

A8 pHIE AL WIHRLED %7 gEOR B
Ak, WA A= 4.33-6.339] Hol A A&7k &
o2 Zo7h ehbA] GRt, 794 A4 -0.33904
1,009 gt& yERl A= 7o) 2021 2ol 7t ¢19d

Ao} 223 542 (Table 49} Zth, Z=(hardness),
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<Table 4> Textural characteristics of sponge cake using reometer

4699 41.23°
189.04* 169.84*
12971° 11505

Imported  83.98" 5000 69.47 87.43
White 26417* 033 66.38%  89.24?
Whole 207.31* 4674 6819*  90.19°

D Imported; cakes with imported cake flour, White; cakes with domestic
white flour, Whole; cakes with domestic whole flour.

2 HAR; hardness, ADH; adhesiveness, COH; cohesiveness, SPR;
springiness, GUM; gumminess, BRI, brittleness.

3 Means of three replication. The same superscripts in a raw are not
significantly different each other at p<0.05
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<Table 5> Color values of flour and cake crumbs?

Flour Imp: 165.42*  10.53b 3213 .
White 16491*  10.72b 31.89° 74707
Whole 161.65°  11.31a 32.66% 72.15P

Crumb  Imported 75.31P 1.7%a 34.61° 42,907
White 79468 195a 37.73 4295
Whole 7650 2.17a 35.47% 4243

D Means of three replication. The same superscripts in a raw are
not significantly different each other at p<0.05

2 Imported; cakes with imported cake flour, White; cakes with
domestic white flour, Whole; cakes with domestic whole flour.

Y L; lightness, a; redness, b; yvellowness, AE(ab) =
VAD*+(Aa)*+(Ab® (Where AL, Aa, Ab : Difference in L, a, b

values between the specimen color and the target color)
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<Figure 1> Scanning electron micrographs of wheat flours and cross-sections of sponge cakes
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<Table 6> Sensory prepared data of sponge cake with domestic
and imported wheat flour
Imported  13.20° 4.36° 8672 2. 507 7.
White 13.268  5.06° 894* 201° 488 6.08°
Whole 13300 4.84%° 843 2000 546 7.06%

D SPR; springiness, MOI; moistness, FIR; firmness, ADH;
adhesiveness, EAS; ease of swallow, AFT; after taste.

2 Imported; cakes with imported cake flour, White; cakes with
domestic white flour, Whole; cakes with domestic whole flour.

T} 4,88-5.469] #99] 7hE Kol {97 Xo|& et
W2l esteh, Fuj(after taste)s FUHEIIFEL0] 7.469)
o BUVER 7.0630E FoH 2oyt ¢lglont
W 7ER 0] 6 08R T A0 E HUTHp(0.05).

[e] —
oh BEAA B 984S 22T B4 RAA
(R?=0.66)1 ¥ AFLHAS RATHp<0.05). H5HA
o] Tl 22 EA A RY*=0.62)7 o9l At
AE Hoon, Beard A ¢ e e 2P0 &
4o Y R2=0.70)H £ ¥ ABVBAE e
(p<0.05).

<Table 7> Pearson’s correlation coefficients (y) between sensory
and textural characteristics

. 0.25 019 -040 -039
MOI : 0.50 0.23 019 -050 -047

FIR . 049 -024 026 036 036
ADH . 040 004 002 040 045
EAS . 051  -015 003 068 0.70*
AFT . 039 062 013 -042 -035
* p<0.05

D HAR; hardness, ADH; adhesiveness, COH; cohesiveness, SPR;
springiness, GUM; gumminess, BRI; brittleness.

? MOI; moistness, FIR; firmness, FAS; ease of swallow, AFT; after
taste.

T

v, 29 g Az

AFANE FUL WARE AZT AEA A
Fo7) i) A MR BUARE
Azdto] pU WARE AZY H2IT

S4g Brslgn 97 2nE aoral

2R da S WEtRE SqUren

rir

WAR 29 W]

E NI T - Y

ne ¥ rg Rl
o

ox lO

g AR 94 2po]7t YT (p<0.05).

3. #UEtRe WUvtREE HE(LED), A= (aib),
AR abgh) oA xFol7h §ldlovt 3RS0l &y Tt
2= A HOE o] FUHp0.05). dAH A9 agtzt
AE(ab)gt2 AlE7bo|| §93 zjo|5 Holz] oo} +=Ud
742 Aol e Al 7o AehAQ Mk Zjol= gl
Ao &2 YEHTHp<0.05).

4. Alole] 2AA M= UU7FFo] FA WIHELR
t} A% (hardness)7} 2ot o F= 2k A (gumminess)
I} sk A (brittleness)S WA7FFEo] 7HE =%l =497t
2o 7 don H&X(adhesiveness), -4
(cohesiveness), BH2 A4 (springiness)ol = A&7t 724
ol zpol7} ¢lATH(p<0.05) HsAA 2 53 A=
(moistness)v WU7FF A o] 7H wokon w4y
(springiness), @& @ 3% % = (firmness), ¥ 24
(adhesiveness), 42 <= = Y E(ease of swallow)ol| A=
Ag7bel §-9& Zpol7} vrehtA] tth Ei(after taste)
= HdrtRELo] AUt RELEY gt AR UEhgth
(p€0.05), At tish 227 EAJQ] iAol A ©=
At Babg, Sojeh 34, A 4 de Aes s =
2 9] A S YEPHTHp0.05).

Aol Axtg A WILRE ARG AEA] A
FALZIZE A 23 A Fol| vl8l FuApo HEdg
T WokAk 1 ouke] o)ty s A Aol gllem
FZE3 o= YUE AYETY o 4% Aeg
ekt o} ey A 42 =durt: A9
Bt 37 A2 oot 217} AgH A FoEA SETL A
Aelo] Qlctal KBl

r & o
ot FIO

m EnES

AACC. 1999. Official methods of AACC. Method 10-91. Am.
Assoc. Cereal Chem.: St. Paul, MN

A.O.AC. 1995. Official methods of analysis, 16th ed. Assoc. of
Official Analytical Chem.:Arlington, VA,

Ash, David J.,, Colmey, John C. 1973. The role of pH in cake



baking, The Bakers Digest. Feb

Bakery editors. 1996. Must knows about domestic wheat. Bakery.
11: 4041

Campbell, A. M., Penfield, M. P., Griswold, R. M. 1979. Evaluating
food by objective methods. Pages 23-45 in: The
Experimental Study of Food, 2nd edition. Houghton
Mifflin: Dallas, TX

Chang HG, Shin HS, Kim SS. 1984. Relation of physicochemical
properties and cookie baking potentialities of Korean
wheat flour. Kor. J. Food Sci. Technol. 16(2):149-152

Cheong G. 2001. Quality characteristics of Korean wheat flour
and imported wheat flour. The Kor. J. Community Living
Sci. 12(1):23-27

Choi YB. 1997. The role of the Korean catholic farmers’
movement in the ‘Woorimil(Korean wheat) Revival
Movement. The graduate school of Yonsei University.
p.17, 36, 73

Fondroy, E. B., White, P. J., Prusa, K. J. 1989. Physical and
sensory evaluation of lean white cakes containing
substituted fluffy cellulose. Cereal Chem. 66(5):402-404

Hong HH, Min KC. 2003. Exercise book for the baker’s licence.
Kwangmoonkag. Seoul. Korea. pp.172-174

Jang EH, Lim HS, Koh BK, Lim ST. 1999. Quality of korean wheat
noodles and it relations to physicochemical properties of

=ZLastat 22 Y7IRE MEet A=K A9 018

o

X A 2 §Y 819

flour. Kor. . Food Sci. Technol. 31(1):138-146

Kim CT, Cho §J, Hwang JK, Kim CJ. 1997. Composition of Amino
Acids, Sugars and Minerals of Domestic Wheat Varieties.
Korean J. Soc. Food Nutr. Sci. 26(2):229-235

Korea Food Research Institute. 1995. Development of processing
technology for comprehensive utilization of domestic
wheat (Woorymil). Ministry of Agriculture and Fisheries.
p.3, pp-11-12, 4548, 103-124

Lee SY, Hur HS, Song JC, Park NK, Chung WK, Nam JH, Chang
HG. 1997. Comparison of noodle-related characteristics of
domestic and imported wheat. Korean J. Food Sci.
Technol. 29(1):44-50

McWilliams, M. W. 1993. Pages 80-81 in: Foods: Experimental
Perspectives, 2nd edition. K. Davis, ed. MacMillan: New York

Ministry of Agriculture and Forestry. 2007. Agricultural and
forestry statistical yearbook. Seoul, Korea. p.258, 283

National Crop Experiment Station. 2000. Development of
Technique for improving added value by high
qualification of Korean wheat. Ministry of Agriculture.
pp.92-93, 171

SAS Institute. 2001. SAS User’s Guide Version 8. Statistical Analysis
System Institute: Cary, NC

(2007 9% 19 R4, 20073 118 29 A=)



