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Abstract

The object of this study was to develop a fortified white layer cake from soft wheat flour blended with
soy protein concentrate(SPC). The effects fortification on various quality parameters of cake such as
physicochemical and rheological properties, cake making quality, and sensory characteristics were eval-
uated. SPC(3-24%) was added to soft wheat flour for making white layer cake. Protein content had sig-
nificantly high correlation coefficient of r=-0.718* with sedimentation value. WRC and AWRC had
significantly high correlation coefficient with protein content, and showed negative correlation with sed-
imentation value. Initial pasting temperature range of wheat flours added to SPC measured by Rapid
Visco Analyser ranged from 72.2 to 84.2°C. Mixograph peak time significantly correlated and positively
with protein content, WRC and AWRC. The pH and specific gravity of cake batter increased with
increasing the content of SPC. The addition of SPC resulted in lower loaf and specific loaf volume
compared with soft wheat flour. The initial total isoflavone contents of SPC flour were 1,479.88 BYg,
respectively. After heat treatment, total isoflavone content increased by 56.1%. Lightness(L* value) of
cake crust decreased with addition of SPC flour, while redness(a* value) and yellowness(b* value)
increased as the amount of SPC flours increased. Sensory evaluation resulted that the properties of over-
all acceptability tended to decrease as the addition levels of SPC flours were increased. Texture mea-
surement showed that hardness, increased as the added amount of SPC flour increased.

Key words: white layer cake, soy protein concentrate, cake, wheat flour

M B APAY B o] o e, ol Fo &89 o}

o] AT AEA wiFolzly BRI Hojow

Ho Aevs #Hg Ay s o Ay A THAnthony et al, 1996; Persky and Hom,
NN HEA HF HFHIF AW o} ddol 7 1995). T3, Fo Eo%e AETH F4EH ¢}

o Aoz dpsel YEHT glon, 55 Tl 4 ol2BIR, Aolds, LT, AW, AxY 5
224 715l #ilo] FFH Urh(Kennedy, 1995; < 4% o 2T, AAES & O wnt
Cheon, 1997). Hl=iIET T} Feel T 7k ohvet Hlw, dg 9 FH2HES 2Wse &Y
FS Hol HAHsh= olrlolel F7MEL fuetw 7F o] HTHI thBames, 1995; Peterson,
1995; King et al., 1995).

1999d © FDAE= & 7F-43d &8 T ©
Corresponding author: Hak-Gil Chang, Professor, Division of 0 _];{ S ; FereiEel EiTrD}Huo}] :
Biotechnology, Kyungwon University, San 65, Bokjeong-dong, ol tialM, 13] 43 A 6.25 g T umEs
Sujeong-gu, Gyeonggi-do, Seongnam 461-701, Korea How LDL FY&HES 10% w0l AAH )
Phone: +82-31-750-5382, Fax: +82-750-5273 ‘T’]Eﬁl% ‘;:;_% _{[\_ 2)\% 7}_1% _—g_éjlxw_]]gi ?—]26] 6‘]—0:]

E-mail: jhk@kyungwon.ac.kr

107



108 AAEZE A 108 A 235 (20064 59)

X3, FHAHE, JEF o] @ 21E
obgd] F=38IH AlF AWl Health Claims 7]
& 4 JEE 319 tHBennink, 1994).

Fo TE ofo]hFEHE-L genistein, daildzein,
glycitein®] 3F9] aglyconz} Z4ztol] 3F-79 WA
7b oA BFE 12879 ofolaZerE 3fheol
A3, 7 F 8 AUBAHNEAL daidzein
genistein®| THNaim ez al,, 1974). Tl F&2] of
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F7h gdstA R =Y Ao $F T (soy
protein concentrate, SPCy> THi &2 -84 S4=
T8 AoEM 19599 miFelM Hze dE
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Y, 55 TEHY IR £42 AACC
mothod(2000)°1 &j3ld ZAEAT T8 FFL air-
oven method (AACC 44-19), T}
kjeldahl method(AACC 46-13), A2 crude fat
method(AACC 30-10), @22 total starch assay
procedure (AACC 76-13) ¥ Af crude fiber
method(AACC 32-10)%f] &3t FA sttt

é_' Stk micro-

Water retention capacity, alkaline water
retention capacity % sedimentaion valueZ%H
Water retention capacity(WRC)+<= Collins9} Post
(1981)%} WS vk st FAsIGT A8 1
g& YAEF YT deionized waters 5Wl 713k
E‘r— IAIHEO oo wAE & 1,000xglA 30
B2 ARt AEde Bejsta AAE Als
o] FAE FAste] W& tsiqith
Alkaline water retention capacity(AWRC)w AACC
method (56-10) w2bA AAETH] A& 0.9500-
1.0000 g& %L 0.IN sodium bicarbonate &< 5
mLE #7138l Vortex shaker® WHFA|ZTE 2087F
Ao WAS U 1587 A422](1,000xg)5H
a1 TAE &X3 wEEZ FA5T). Sedimen-
tation value= AACC method(56-61A) (2000)] ¢
3 A skd

Ol AZ2l= B

ofo] FeHE F41.E 93 59 HAHE SPC
1 g°l 80% ethanol 20 mLE 9] ultrasonicatore]]
A 50°CE 60F7H 5T TS &R
(HMR-2201V, Hanil centrifuge Co., Inchon, Korea)=
12,000xgolA 1587 AR el F&39c) F
ZN-2 gsyringe filter(0.22 um, Waters Co., Milford,
MA, USA)! 20puL F9&kaich.

ofo]ETHE #4& 9% HPLC #4272 Kim
et al.(2005)8] WHd oa AABITE = Waters
486 absorbance Detector®} WatersAH2] XTerra
RP,; column(Sum, 4.6x250 mm, Waters Co,
Milford, Massachusetts. USA)S AME-31$1 7, o5
< acetic acid 0.1%%5 7zt 38 33 SHFE
vf A)e} acetonitrile(87IB) ARE-3H 2, gradient=
LA : E0iB = 85 : 152 A|&SlA 958 & 7+
< Blgs rpEoh ol el §4S 1.0 mL/minZ
ATt wElgh ofo]aE LS genistin, genistein,

1A= d% 109

daidzin, daidzein, glycitin, glycitein® 2 XF o}o]
AFepEe] Fxo theh peak WA O] BFEHTHFA
(standard calibration curve)2ZFE AlLFsATE of
o|AZuEjie] Ades AEH 7Fmg/plsE it
Hom 33 whE AN BFUAE AL
3.

S31E4

A& 33542 Rapid Visco Analyser(RVA,
Model 3D, Newport Scientific Narrabeen, N.S.W.,
Australia)E ©]-&3l] A 350gS B3t Het
Aq-g THE T, 25°CelA 95°C7HA] 17]al thA] 50
°C7HA] 5°C/minZ2 7FE 2 WZAIA initial pasting
temperature, peak viscosity, minimum Vviscosity Y
final viscosity® &7 5} th(Bason er al, 1993;
Ross et al., 1987).
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Mixograph 5732 AACC method 54-40A(2000)
o 93] 10g Mixograph(National Mfg. Co., Lincoln,
NE, USA)E AR&3lo] u a-‘M HH FEETEE
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A7vet thee] FEES %Xéf?}?iq.
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Boolg iﬂ%}ﬁﬂ} Peak height= 7|FX o2 H
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AACC method(10-90)(2000)°] wzbA] SPCE 0~
2497HA) vl H7lsle] white layer cakeg Al
33T 7120 vitE S A2 Table 13}
2t} White layer cake®] W= A g HHE7]
(KitchenAid K5SS, KitchenAid Inc.,, MI, USA)E
AME-BISAAL, baking pan®] A2 U1F27 20.3 cm,
Zlo] 3.8 cm©]1. 2™, baking oven< Real oven
(National Mfg. Co., Lincoln, NE, USA)S AH&3}
At

Cake W2 712 AEE A A3l mixing bowl
o £EYF FHFEA EFe] 60%)E H7M £,
&0 7 30x, F450F 2E7 YAEAT nix|gt
SACA YAl (A =] 20%)yS H7HE ¥
HE&oZ 30%, $402 287 Asle] WS 8}
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Table 1. Formula and ingredient specifications of white
layer cake

Ingredient Amounts
Weight(g) Yo(flour basis)
Flour(14% m.b.) 200.0 100.0
Sugar 280.0 140.0
Shortening 100.0 50.0
Nonfat dry milk 240 12.0
Dried egg whites 18.0 9.0
Baking powder 12.0 6.0
Salt 6.0 30
Water(distilled water) 250.0 1250

*Soy protein concentrate replacement level : 0~24%.
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ME 25
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Aze AolZE 20 mm FAE Hdstd 147}
o HeoA Wzdk & Texture analyser(TA-XT2,
Stable Micro System Co., Haslemere, England)Z
ARgEle] g2 E 431900 AMEE plungers 2

74 25 cm, £5E 1.0 mm/secE Z% 3} T).
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FAEA-E Statistical Analysis System(SAS) 54|
packageE AFE-3l] Duncan's multiple range %3}
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SAE MBS FF, o, S8 A4 2 g
Shze] $Eke Table 291 it WA e FF
Fehill(SPC)o] 56.2%EA] soft wheat flour2T} 6.6
Wl =%, IR FHEE SPCYF 71%EA soft
wheat flour2th 433 =& e B¥ow, d&
A e soft wheat flour7} thd & S B3
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d7pRol SPCE 3~24% H7VsI9lE wie] v
$HeF7}b sedimentation value®] ¥#3}= Table 3% 7+
T} Soft wheat floure] @ d FHE& 87%ZEA

Table 2. Composition of wheat and soy protein concen-
trate(SPC) flour samples

bohydrate (%
= Moisture Protein Ash  Fat M
U@y @) (% %) N Ejper
fibrous
Wheat 0 g5 02 09 774 04
flour
SPC 78 (654662)“ 71 01 285 03
"Dry basis
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Table 3. Protein content and sedimentation value of
wheat flour substituted with soy protein concentrate

Substitution Protein Sedimentation
level(%) content(%) value(mL)
Control(0) g.7°" 13.8°
3 10.4° 13.9°
6 12.0° 13.2¢
9 13.74 11.4®
12 15.3¢ 11.5%
15 17.0° 11.3®
18 18.7¢ 1.6
21 203" 1.8
24 220 10.7°

YMeans in a column sharing a common superscript letter(s) are
not significantly different (p>0.05).

SPCe] H7ho| F7hgtel utet dAsiAl F7HEA
O} sedimentation valuet ZAEHE AL E F
ARTh F, SPCO| H7iakol 3~24% F7Igel| whep
il SRS 22.0%% F7FEHA S, sedimentation
valuew 10.7 mLE 748k

SPC7t A71d A5e] whild st sedimentation
value®] #HAE HE Fo FoJHA dHol(=
0.718**)0] 9o} SPCe] H7tako] F7hgo] whebA
whilzlo] £ 2= gluten- forming protein®] ZHAE]
- AL B F UdthFEg. .

Water retention capacity(WRC)2} alkaline water
retention capacity(AWRC)= 28 79 W AEL
Arbetedl QoA Fask AFEE AGA L QUth
Merritt2} Stamberg(1941)= U7HEe] whla ghko]

14 o °
o
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£ 12 R o ©
C o
S w0k
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B
b st
y=-0.18x + 149

s L r=-0.718
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o .

7 11 15 19 23

Protein content(%)

Fig. 1. Relationship between protein content and
sedimentation value of wheat flour substituted soy
protein concentrate.

1% SVl wepr] FEEFEE oF 1.5% 71
3y B8 B 1Ow alkaline water retention
capacity testt Yamazaki(1953)°] 2|34 7fjete o]
Z AF UrpRe] Byl EAEH o]8H I Sitt.

B AF7A] SPCY A7l wE WRCS AWRC
o] WzlE KW Table 491 720] SPC7} 3~24%77}A]
H7bgo] Fohstel wEbd WRCSH AWRCZ}F Z2Hzt
freolxel HalE Kty &, WRCE SPC7F 4%
H7rel webd izl Hste] 3297H4 F7HH
e, AWRCE 53%7H4 Z715 i)

39, SPC Aol ulE vl shaks WRC 2
AWRC zte] #AE B Table 59049} o] I
wo] Aol f-o4Ql o] %o, sedimentation
value?t WRC ¥ AWRC o] #A: BE5F Fo
ol ATt ol9k o] WRC2 AWRC Ftol ©
WA g Bo] ARAAE B 3l H|E SPC
£ HArigto ] wild o] FUsla, uhehA
WRCS AWRC %ol Z7hstdtial strjgts 34
Aze] TSl bread making potentiality= 7+A%h
e 24E ¢4 4 Ut

Sollars?} Rubenthaler(1975)2] A7 Ao =
AWRCS} 7] A7 3= He] 4 r=0.87**)°] 3l

Table 4. Water retention capacity(WRC) and alkaline
water retention capacity(AWRC) of wheat flour substituted
with soy protein concentration

Slf:jglt(u(%m WRC(%) AWRC(%)
Control(0) 3920 479
3 3940 48.9°
6 39.4° 49
9 40.4° 49.8°
12 40.9¢ 50.1¢
15 41.2¢ 50.7
18 418 51.6¢
21 4.0 523"
24 4.4 530

YMeans in a column sharing a common superscript letter(s) are
not significantly different (p>0.05).

Table 5. Correlation coefficients among protein charac-
teristics, water retention capacity(WRC) and alkaline
water retention capacity(AWRC) of wheat flour substituted
with soy protein concentrate

Quality parameter  Protein content  Sedimentation value
WRC 0.985%* -0.761*
AWRC 0.991** -0.639*

D= ##; Significant at the 5 and 1% levels probability, respectively.
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UAATH AWRCS} o] Hujehs #9739 Aol
St RE) Chang er al(1981)% L7
9] ol3}slx EAz AWRCES] AT-olA] AWRC
e AAZE @ 8E % H Pelshenke value® I
o] o] Aol itk whsln} Qlth

Rapid Visco Analyserti| 2|5t S51EM

2 8 AH 97 e AR F 5 Fxd 9
gto] Wolrt Yot 4= S, dold WU FA9
o-amylase EE S35 WHOE Amylograph
& ol&sh= WhHol QABRE o] gHo] stoy, &
g Ake] AN AEHE Wol 82 ke v
o] Qlt}. o]efgt WS Rsle] A|2HE Ao] Rapid
Visco Analyser(RVA)SI B, Walker er al.(1988)
Aol &
3}, maximum viscosity, minimum viscosity, final
viscosity & FA43sIh

SPC 7}l w2 RVAS] 9] 531542 Table
63} 7t} Initial pasting temp. = SPC 3 7}4-2
75 72.2~84.2°C2A SPC H7}ako| Z7Vatol) ule}

modified temperature programs 7iZ3]

Table 6. Rapid Visco Analyser pasting characteristics of
wheat flour substituted with and soy protein concentrate

Maximum Minimum  Final

Substitution Initi tin, . . . . , .
tial pasting viscosity  viscosity  viscosity

level(®) temp(C) gyyy  ®VU) ®RVD)
Control(0) 724 2377 1668 2926
3 72.2° 274 1545 2753

6 75.7° 2258 1498 2740°

9 78.9° 19465 1403 2638

12 82.0° 1618 1243 239.8°

15 82.4¢ 136.0° 1088 2128

18 82.4¢ 1183 96.9°  189.3"

21 84.6° 101.1° 86.5° 1692

24 84.2¢ 95.7° 835  164.9°

"Means in a column sharing a common superscript letter(s) are
not significantly different (p>0.05).

M F7HHe B gtk

¥, maximum viscosity, minimum viscosity %
final viscosity:= SPC®| F7}ego] ZF7igol| whebA
A AaEE 2 B AT =, maximum
viscosity= SPC H7Ft9] 734 th&7o} Hlws] ®
e W 1484%7F A oH, o|e} e HAke
minimum viscosity?} final viscosityol &= & <= 9l
Atk AAH g ®kS W) SPC HrhRFo] F7he
of WEhre 43 F993<l 2eolE By

RVA2] EAJz} w3 82k sedimentation value,
WRC 5! AWRCS®] JHAAE H Table 75 7
o AAAeR vxel g Ee He o] U
o), E3], sedimentation value$} RVA EA7t&
Iwel A EE 7o o7 JHE HY RVA B

ol vhid W3t FABe SEHoZ o|7)
e o 4 Asln

Mixograph S

FAE A ES] Mixograph £4& H¥ Table 87}
o} &) 279 soft wheat flour2] Mixograph
EE 75T Ste] SPCO Hbgel w
ixograph 573 H|Wa{RH, SPC A7} Al=
peak time 9% 7} AFE F4F<Q zpol7t A
UL, peak heights 15% H7F AHE R2lZ¢l 2}
o7} AUSH, peak widthes 12% 7 FAsH
S7kele AEE BHAth

Mixograph 542 A28 ZHHE= WIHE
£39) gluten- forming proteindl] ¢}t A=,
74zke] U EFE 2] Mixograph patternS Z+
U Finney®} Shogren(1972)0] ¥+31ul v} =
i} & AtollA] ek 229 SPC AUt B
7-3t3. Mixograph patterndl| & F&g F2] £33
& gluten-forming protein ©]%]2] ©#-2-S Mixograph
B0 9% 74 Rovke Ag oA e 9dF
at= Alojrt.

o

it
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Table 7. Correlation coefficients among Rapid Visco Analyser(RVA), protein content, sedimentation value, water retention
capacity(WRC) and alkaline water retention capacity (AWRC) of wheat flour substituted with soy protein concentrate

Quality RVA properties
parameter Initial pasting temperature (°C) Maximum viscosity (RVU) Minimum viscosity (RVU) Final viscosity (RVU)
Protein content 0.950%+" -0.280 -0.992%* -0.982%*
Sedimentation -0.880%* 0.701** 0.630
WRC 0.870** -0.954%* -0.962** -0.951**
AWRC 0.962%* -0.965%* -0.983** -0.956**

Dx *%: Significant at the 5 and 1% levels probability, respectively.
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Table 8. Mixograph characteristics of wheat flour
substituted with soy protein concentrate

Mixograph characteristics

S‘f:j;t(‘f;: 7" Peak time Peak height Peak width Width at 8
(min) (mm) (mm)  min (mm)
Control0) 47490 447 116" g
3 5.29¢ 433 13.7% 10.6*
6 300% 443 163t 120
9 320" 456° 203 1467
12 336 d64™ 263 152
15 3P 4790 B 176
18 2718 495%  45TF 17.0°
21 254 SI0F 464t 248
2% 184 435 189 2300

YMeans in a column sharing a common superscript letter(s) are
not significantly different (p>0.05).

Table 9. Correlation coefficient among Mixograph, physico-
chemical and Rapid Visco Analyser characteristics of wheat
flour substituted with soy protein concentrate

Mixograph characteristics

Peak Peak  Peak Width at
time  height width 8 min

Protein content -0.898**% 0520 0.687* 0.157
Sedimentation 0.697* -0.580 -0.652* -0.394

Quality
parameter

WRC" -0.885**  0.562 0.716* 0.174
AWRC? -0.885**  0.449 0.631 0.084
Rapid Visco Analyser

Initial pasting temp.  -0.861**  0.626 0.743* 0.318

Max. viscosity 0.199 0276 -0277 -0.065
0.854*%* -0.589 -0.749* -0.221
0.833** -0.574 -0.733* -0.188
"Water retention capacity

? Alkaline water retention capacity
# **: Significant at the 5 and 1% levels probability, respectively.

Min. viscosity
Final viscosity

Mixograph 57433 wlld g 2 54 Rapid
Visco Analyser(RVA)$}Y] &A= Table 99 7+
T} &, Mixograph peak time3} ©h¥ @ &=k
sedimentation value®}= Z}2} 2] HFi(r=-0.898*%)
e Ao AHr=0697*)°] AU, AT v
ol  F5EE HrIske WRCS cookie spread
sh= Fo o] SlE ZH AWRCSHE 77} 1=
-0.885%* I r=-0.885%*°] 0] Fo] {olifto]
AT}

A7FFol| SPCE #7heh -9, Mixograph 54 2]
peak time¥} RVA2| initial pasting temp.2te= -9
A#H(r=-0.861**)°] 9113, minimum viscosity %
final viscosity?}= Z}7} r=0.854%% = 1=0.833%*2]
o] Ae] o] Yt

Table 10. pH and specific gravity of white layer cake
batter in wheat flour substituted with soy protein concen-
trate

Substitution level(%) Batter pH Sp. gravity (g/mL)
Control(0) 6.95al) 0.704°
3 7.12% 0.706*
6 7.00°" 0.711°
9 7.06™ 0.715%
12 7.07%™ 0.728*
15 7.09% 0.729°
18 7.14% 0.732¢
21 7.16° 0.754*
24 7.16° 0.775°

YMeans in a column sharing a common superscript letter(s) are
not significantly different (p>0.05).

White layer cake batter2| pH2} H|S

SPC #7}ol| W& white layer cake BHE<] pH 2
H|5& Table 107} 7t} o279 pHE SPC 37}
7t 717} pH 6.952A] SPC9| H7tgo| F7}gho]
webr Fleke Aol sdlov, 1 £ mx ¢
plg=

ShH, white layer cake ¥HE9] H|EEL wWH,
Table 103} ZHo] thZ2EE 0704 gmLo2A #AE
ol 9% Ao Yeldtt. SPCE 7o zH
HlFo] thd Friske AgS Ao, 24% 37}
T bl fold g BolA gghtd Kyung
et al. (2001)2] U2t Z27H ] white layer cake
AT F3A A7l w2 FANAe] At A7
oA 2Ll NkE H|F2 0.76 gmLe|, #38
AQl sucrose-fatty acid® 8% H7I1gtomx vlEHELS
0.73 g/mLo 2 thi Aty 8helul Ql}, Vaisey-
Genser er al(1987)%] AFANMZ= thzpo A
0.82 g/mL ol F3HAE H7igows Aol
HhEo] HFE TAAATY BAEH

White layer cake2| 20|, 24|, H|&HN

SPCE #H7}sled A 23t white layer cake®] 3,
A 2 v)8HLe Table 11904 e vie} 2} of
Z%1 soft wheat flour®] Alo]= 3= 920 cc
ojR o, WUslRe] SPC H7VES Z7IAA Aoz
g Azxst A5} Furt Asd. &, seCc 7}
o] A% 6% H7F AFE iz EAFH f9
A2l zjol7t Ao, A AAE BH SPC
A7) 73S 24% H7W) ol wie) zhzk 6.25

% wroll 7F4=lA] gkl white layer cake A ZA] F-
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Table 11. White layer cake properties prepared from
wheat flour substituted with soy protein concentrate

Substitution level(%) Volume (cc) Weight (g) Sp. vol. (cc/g)

Control(0) 920.0°" 387.0® 2.4°
3 910.0% 387.0% 2.4%
6 895.0% 386.0° 2.3%
9 887.5> 388.0" 2.3
12 875.0° 387.0° 2.3
15 875.0°° 388.0°% 2.3%®
18 872.5° 388.0™ 23%®
21 862.5° 390.0° 2.2¢
24 862.5° 389.0% 2.2¢

DMeans in a column sharing a common superscript letter(s) are
not significantly different (p>0.05).

ue] &g e
2 AxA] SPCY H 7V A
Ao dtix B 4= ) ughd v]g3e Haks
B HE BAH oA Hyztel ok 84
2 1 HslEo] tigts] 2 ZS B 5 vk
ShA | white layer cake®] F3], FA ¥ H]%X”’%
#AE Ry Fig. 200xe} qro] Rijel B84
& Iwol AHe] Ah(r=0.996%*)0] UNew, Hul
oF A, FAS vEHE Z72b =0707 H =
-0.758*¢] F-o Aol UArh

3L, white layer cake2] volume, symmetry 3
uniformity indexZ W Table 12014 ¥ mpe} 72
t}. &, SPC 79 739, EZTY volume index
7} 8.950]1%le1} SPC 24% AT E 78584 &
zto]7F AT

Symmetry forme FAlolAe] 3L B

A7F 10%08S s Aol
L Ryute 7|&

{o

|

AR,

rr

Volume

We|gm =y Sp, loaf
volume

Fig. 2. Relationship among volume, weight and specific
loaf volume of white layer cake.

Table 12. Volume, symmetry and uniformity index of
white layer cake prepared from wheat flour substituted
with soy protein concentrate

Substitution Volume Symmetry  Uniformity
level(%) index index index
Control(0) 8.95°) -0.28" -0.10*
3 8.95¢ -0.23%¢ 0.00°
6 8.40™ -0.48* 0.05*
9 8.50°* 0.00° -0.15°
12 8.10™ -0.30™ 0.00*
15 8.40™ -0.13* -0.05*
18 8.00% -0.50°* 0.00*
21 8.70" -0.05¢ 0.00°*
24 7.85° -0.10% 0.00°

YMeans in a column sharing a common superscript letter(s)
are not significantly different (p>0.05).

SPC 7172 75 H7tgol Fhgtel wet <
ol Koy white layer cake®] 7h&H] F-H-o] FA
o= Aol 28-S ¢ 4 U} Uniformity index
+ white layer cake©] J’}“{‘i o Ax x9-Ho]
A=A Be A, A7t Epa & zlol=

e Ugou AWHOR felge] 9o A=

AzA SPC A7lel me X931 o) Hlay A
L o o} 2=
= =2 1 »\M

SPC H7H Whlte layer cake®] 73, FA B H]
SX 3 E3HEe] olglstd FAEA ] AAE KB
™ Table 133} 7t} White layer cake®] F-3<} Hi
Sx43 FEE JAAAE BH, SPC A7 A
S, whE ShEkr=-0.963**, r=-0.972**), WRC(r=
-0.944**% r=0958**%) 2 AWRCE=-0930** r=0945
9L J o] .o Akio] 19101 sedimentation
value$t= 2+z} r=0.841%* 2 r=0.830%*2] 1 T2
el Aol At

s, Alolae]l 3 W H-8A 3 Rapid Visco
Analyser £43}2] JAAAE HEH, initial pasting
temp.= white layer cake®] %3] = H]EZo] Z
7herel wEkd gacdte @4 R¥ e, final
viscosity®} cake®] F3] H B]EAzE w0 4
o] Aol AT

Mixograph2] peak time¥} cake?] -3¢} 49
d2H(r=0.855**)0] UL, peak time} cake®| H]
42 ol H(r=0859*)°] ATt

Ao|Z Nkl pHE Alo|ae] Rt Fof A4
(r=-0.741%)°] USlem|, 53] W59 H|EL SPCY
H7hko] 57}5“” gt Alol=e] Fu|7} fFolF e
Z #ashke Ae £ 7 AUAUNTHE=-0.850%).
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Table 13. Correlation coefficient among white layer cake,
physicochemical, Rapid Visco Analyser, Mixograph and
cake batter characteristics of wheat flour substituted with
soy protein concentrate

Quality Cake characteristics
parameter Volume  Weight Sp. vol.

Protein content 0963 07977 09727
Sedimentation value 0.841" 0484  0.830"
WRCY 0944  0.822" -0.958"
AWRC? 0930  0811"  -0.945"
Rapid Visco Analyser

Initial pasting temp. 09857 0734 0984”7

Max. viscosity 0.201 -0.559 0.258

Min. viscosity 0949  -0810"  0.958"”

Final viscosity 0915" -0.832™  0.928”
Mixograph

Peak time 0.855"  -0.610 0.859"

Peak height -0.569 0.574 -0.565

Peak width 0NT 0.623 0711

Width at 8 min -0.294 0.277 -0.282
Cake batter

pH 0747 0729 -0769”

Specific gravity -0.860"  0.794"  -0.879"

""Water retention capacity
YAlkaline water retention capacity
% %% Sjonificant at the 5 and 1% levels probability, respectively.

Olo|AEetEe X2l we Hat

White layer cake A2 Al ¥7Fel SPCe] EA 7w
of W& ofolinFetie] BSE AR 9l
7VE A3 7t F8 ol ofolAguhEe] FHEk
< £4 3% HTable 14).

AAHoRE ofo|aFupel &S SPC7F 7t

Table 14. Effect of heat treatment on isoflavones of wheat
flour, and soy protein concentrate (SPC)

Isoflavone (ng/g)
‘Wheat tlour SPC
Before  After” Before After
heat heat heat heat

Daidzein ND? ND 40.1 55.0
Daidzin ND ND 263.7 527.5
Genistein ND ND 77.8 71.0
Genistin ND ND 567.0 850.0
Glycitein ND ND 194 183
Glycitin ND ND 90.3 139.4
Total isoflavone - - 1,0583 1,661.2

YHeat treatment: 20 min at 190°C.
INot detected.

AA 1,064.12 uglg, 7FEF 1,661.30 ug/ge = 714
Fol] AASHA FIIEAT &, 7HEAR AlEE
o] oto]aFepe] FFo] JlEAE A B2 A8
w1t} F7HE @48 Bied, ole 7MEAE
of ot ofo]iFEHE isomer F acetyld}
malonyl7] 7} A A H o] glucoside FHERQ daidezin,
genistein, glycitein 59 o] FobH & Aol A
7t th(Cheon, 1997). o9} ## sl Kim er al
1995y 7AdA 2o ©|3}4 malonyl groupe] &
AbE]o) A genistein, daidzein =& glycitein®] 6"-O-
acetyl glucosideZ 7] Wil Ao=® BRI 33T}

White layer cake2| crust2} crumb2| A4

SPCE 0~24% 3H71aked A =3 white layer cake
] crust®} crumbe] A& Table 15, 163 #t}. =,
cake crust®] L*7te- 57.7~52.52A 9%5F-E hZF-

Table 15. Crust color of white layer cake prepared from
wheat flour substituted with soy protein concentrate

Substitution Crust color
level(%) L* a* b*

Control(0) 58.0°Y 11.2* 37.7*
3 57.7% 13.3° 37.1%
6 57.6% 13.9 37.4%¢
9 56.2 14.0° 38.8¢
12 55.9¢ 15.0° 37.1*
15 55.2¢ 15.3¢ 37.9°
18 54.6 16.3° 39.1¢
21 53.1® 16.1%¢ 41.0°
24 52.5¢ 17.0° 41.0°

PMeans in a column sharing a common superscript letter(s) are
not significantly different (p>0.05).

Table 16. Crumb color of white layer cake prepared from
wheat flour substituted with soy protein concentrate

Substitution Crumb color
level(%) L* 2% b*

Control(0) 80.0°%) -2.6° 12.8°
3 80.2¢ 2.7 14.0°
6 79.4% 2.8® 15.0°¢
9 80.6 2.8 15.8°
12 79.5% 29 16.6°
15 79.6" 2.8 16.7°
18 79.4" 2.8 16.9¢
21 78.9° 2.8 17.3'
24 717.8¢ 22,78 18.6'

"Means in a column sharing a common superscript letter(s)
are not significantly different (p>0.05).
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oF o<l zlol7h qY oy 1 £ AA] gt}
Cake crust®] a*zka} p*3td SPC| H7hgo] Z7}
gholl wpebr Alolze] HMa gAo] Frighe &
T Sl

Choi(2002)2] EX| =& 2 sodium stearoyl-2-
A7l & A WEA *9:5} Aol A=
O] crust L*gE} prgro]l ©AUITR ko] Z7t
ghol] whebr ZRasIlvkal HJ“O}Oi o, & A+
oM+ SPCe A7} crust colordl] & gkS m]A]
Al etk o9t 72 Az SPCUF AEE AA
" F ddo|ql7] WEdd AeR ALEEL

St3H, white layer cake crumb®| L*ZhE crust
color®] L*gtzh= W= SPCY H7Igo] Z713k
wEtr Gashs e BRou 2 #4aEge A
A sk arpke G AL oy g4 s
el = b*atd 3% HA7RERE d279 /94
¢l zpol7t SUSdedl, ook e A= SPCY A
o] Aozl e FaFg nF ZoZ Yzt
Choi(2002)8] AellX T SAFEe] Higo] &
7Fehel whetA crumbe] prglol fFrolAH o Frts)
= AT%E Btk

White layer cake crumb®] »*3tZ} crust b*Zhe
r=0.840%*2] Je]ke] QA SH, crumbe b*3t}

lactylate %

crumb®] L¥gEe o] Ak (r=-0.928**)0] 2AATH(Fig.
3).
White layer cake ZHSZIA}
SPCE 7}t white layer cake®] TH5AAL A}
= Table 173} 7t} SPC H7IH9] A4, 25418

15%, A2 12% H7HERE 2ol £l

zpol7) AN, FLALL 9%, 71T 12%, 23]
= 15% HA7F-FE §24<l zpeol7t e, &

A 1049 A 235 (20064 59)
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80.5 [ °
. 8ol o
~ g5t
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g 19t
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4 y = 0.56x +29.6 o o
) r = 0.840"
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- . . . . ,
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Crumb b

Fig. 3. Relationship among color values of white layer
cake prepared from wheat flour substituted soy protein
concentrate.

3 gk 249 H M-
%1 Zpeo]7F gisith
SHH, white layer cake?] ¢F-A3} JEAL S
o] Aol 4 (1=0.974*)0] UUTHFig. 4). ©]F2
A#E F33le] R, white layer cake A ZA]
SPCe| H7FEE 9%7} 7hed Aog ALgHT

ASolw tzrsh fo¥

=

White layer cake2| EIAX S4

U7k SPC7F A1 white layer cake®] B2
x9] W3= Table 1837 7T}, Initial stresst 269~
403(x10,0000 224 FH7igo] ateba & wHsk= @l
At

White layer cake®] 7%E¢] ¥3l& 163.0~237.8
g-force @B A SPC H7teo] F7igl mpebr A=

Table 17. Sensory characteristics of white layer cakes prepared from wheat flour substituted with soy protein concentrate

Substitution Sensory characteristics
level(%) External color  Uniformity Grain Texture Internalcolor Flavor  Taste  Over-all acceptability

Control (0) 7.9¢4 8.3° 8.1¢ 8.1 8.4° 7.2° 7.6* 7.8%
3 8.2 8.3¢ 8.6° 8.2 8.3° 7.6® 7.6% 8.0
6 8.3¢ 8.5° 8.5° 8.1¢ 8.2° 7.9° 7.9° 8.2¢
9 8.2« 8.4° 8.4° 8.2 8.3¢ 8.0° 8.1° 8.2¢
12 8.0% 7.2 7.2 7.7% 7.7 8.0° 8.1° 7.8
15 7.7 7.0° 710 1.3 7.3% 8.1° 79 7.5%
18 7.4% 6.9° 6.8 7.1° 7.1% 7.5% 7.6% 7.1%
21 7.1* 6.8 6.3 6.8% 6.7" 7.3% 7.3* 6.7
24 7.0 6.5% 6.4 6.4* 6.6° 7.1% 7.1* 6.6*

YMeans in a column sharing a common superscript letter(s) are not significantly different (p>0.05).
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Fig. 4. Relationship between external color and internal
color of white layer cake prepared from soy protein
concentrate blends.
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Fig. 5. Changes in hardness of white layer cake prepared
from wheat flour substituted with soy protein concentrate.
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Fig. 6. Relationship between Mixograph peak time and
hardness of white layer cake substituted with soy protein
concentrate.
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Pierce®} Walker(1987)= sponge cakeol] Apg-A%
Ab o] 2B 27} sponge cake®] firmnessE FAAl7)
Ao g BustPATH Kyung er al.2001)¢] &
TFolME A2t S AHZ 7} white layer cake
o] wpxjdel] &3t e ole AF-A At
o 2H| 22 71-$- HLB (hydrophile-lipophile balance)
ol wpet 2E2Fo] th27] wjEelzt Wt 3l
th w2 v E {35 20 3ls SPCOlA|RE
2 Aydre Axe Add FgEA 4ok A
o2 Algdu}

Cake®] 7%} Mixograph peak time#e] A
AE W xe] Ro] ARr=0786*)°] 3UA
d(Fig. 6), 74=+ Mixograph peak time®| Z7}&
o w7t o9k -2 A2 Mixograph

¢
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Table 18. Texture properties of white layer cake prepared from wheat flour substituted with soy protein concentrate

Substitution Texwral properties
level(%) Initial stress (X 10,000) Hardness (g-force) Springiness ~ Gumminess  Cohesiveness  Chewiness

Control(0) 251 153.6" 0.85° 87.5° 0.58> 68.3"
3 269° 163.0° 0.84* 93.7* 0.58" 76.6®
6 303° 185.9° 0.85° 106.6° 0.59° 87.8™
9 313° 186.8° 0.84® 109.0° 0.58> 92.1¢
12 254* 218.3° 0.83% 127.9° 0.59° 105.5¢
15 403° 237.8° 0.85® 136.9° 0.58® 115.0¢
18 314 216.6° 0.83* 126.2¢ 0.57* 106.1¢
21 330° 215.3° 0.82° 125.6° 0.58® 106.7¢
24 2607 219.2° 0.82¢ 130.1¢ 057 108.9¢

UMeans in a column sharing a common superscript letter(s) are not significantly different (p>0.05).
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