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Abstract

Soy protein concentrate(SPC) ranged from 3 to 24% with and without 1% sodium stearoyl lacty-
late(SSL) was added to wheat flour as an emulsifier for making white layer cake, and then the effects
of SPC and SSL on making and storage properties of white layer cake were investigated. The pH of
cake batter significantly increased with increasing the content of SPC, whereas specific gravity was not
significantly different. The addition of SSL provided a negative effect on the specific gravity of the cake
batter. The addition of SPC and SSL resulted in lower loaf and specific loaf volume compared with soft
wheat flour, and volume index and lightness(L value) of cake significantly decreased with increasing
SPC content. Textural analysis showed that the hardness of cake significantly increased with increasing
SPC content without SSI., but the addition of SSL did not significantly affect to the hardness until the
adddtion of 15% SPC to wheat flour. The increasing rate of the hardness of crumb stored at 5°C was
approximately two times compared with that stored at 25°C.
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Table 1. White layer cake formula

I[ngredient Flour weight basis (%) Quantity (g)
Flour (14% mb) 100.0 200.0
Sugar 140.0 280.0
Shortening 50.0 100.0
Non-fat dry milk 12.0 24.0
Dried egg whites 9.0 18.0
Salt 3.0 6.0
Baking powder 6.0 12.0
Water (distilled) 125.0 250.0

Cake?| volume index, symmetry index, uniformity
index AACC "(10-91)el &&ted Wzt cake
o] ¢ FE& ddd & St

Cake®] crust®t crumb®] 20722 2% A|(CR-200,

Minolta Co., Japanys AMHE-8lA L, a, b valueE =
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System, England)g A18-3t] Z43}9 ). Cake2 4
EE3IL 20 mm FAR sliceste] SHAEE FH]
stem, 7 AlRel S-S AE 20mme] HUT]
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of Hlsle] 6.681 =krh ulElEo] ghwd ghEre
8.5%% cake Z|xo] AT #he HATH FAE E
9| o|s}erd B3} sugar-snap cookie] |23 A
o] #3 Changt Kim(2004)2] 23 Az}e} u)ws)
By Al wbE o] w2 8.9%RA]
Seodunmil, Tapdongmil, Eunpamil® T} %gko ),
Alchanmil, Woorimil®.th+= =7 vhelst
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Table 2. Chemical composition of commercial soft wheat and soy protein concentrate(SPC) flour

Flours Moisture (%) Protein (%) Ash (%) Fat (%) _Carbohydrate (%)
Non-fibrous Fiber
Soft wheat 12.6°V 8.5° 0.2° 0.9° 77.4° 0.4
SPC 7.8 56'2{ 7.1° 0.1° 28.5° 0.3
(64.0)?

“Means in a column sharing a common superscript letter(s) are not significantly different (p>0.05).
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Cake HI=2| &4

Soy protein concentrate(SPCYE HH& &0 3-24%
Z7vsta 3k sodium stearoyl lactylate(SSLYS
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Kyung et al(2001)2] 13U 7}1F2] white layer
cake A3} FshAl H7EEI AFAME Al )
G5 uk2o] pH7F 6.95~7.0424 B 2% o] Al
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g o) Ayel 2ol Rojil e, ole cakeol
AHESE W] F/u shortening B3 e AE
9 zpolellM = Aow AztHAr)
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Fig. 1. Effect of sodium stearoyl lactylate(SSL) on

volume of white layer cake prepared from wheat and soy
protein concentrate flour blends(SPC).

A: Wheat and SPC 6% blends plus SSL 0.5%; B: Wheat
and SPC 6% blends plus SSL 1.0%; C: Wheat and SPC 6%
blends plus SSL 1.5%

Table 3. Effect of sodium stearoyl lactylate(1.0%) on pH and specific gravity of white layer cake batter prepared from

wheat and soy protein concentrate flour blends

Blend Batter pH Specific gravity (g/fmL)
(%) Without SSL With SSL Without SSL With SSL
Control (0) 6.95+£0.01*" 6.93+0.00° 0.70+0.01° 0.68+0.03°
3 7.12+0.16" 6.93£0.01° 0.71+0.02* 0.68£0.02°
6 7.00£0.01* 7.02+0.01° 0.71+0.01° 0.68£0.02°
9 7.06+0.03* 7.04£0.01° 0.72£0.02? 0.69£0.03
12 7.07 0,01 7.08+0.01¢ 0.73x0.01° 0.69+0.01°
15 7.09+0.01% 711 10.01° 0.73+0.01° 0.71£0.02
18 7.1440.01% 7.12+0.01° 0.73+0.01° 0.71+£0.02°
21 7.16£0.01°¢ 7.10+0.03% 0.75+0.01° 0.70£0.01°
24 716 +0.16° 7.13£0.00° 0.78+0.11° 0.70+0.02°

"Means in a column sharing a common superscript letter(s) are not significantly different (p>0.05).
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Table 4. Effect of sodium stearoyl lactylate(1.0%) on white layer cake properties prepared from wheat and soy protein
concentrate flour blends

Blend Volume (cc) Weight (g) Sp. loaf vol. (cc/g)
(%) Without SSL With SSL Without SSL With SSL Without SSL With SSL
Control(0) 920.0°" 922.5° 387.0® 389.0% 2.4% 2.4
3 910.0% 902.5% 387.0" 388.0° 2.4 2.3%
6 895.0¢ 895.0% 386.0°* 390.0% 2.3 2.3%
9 887.5™ 890.0%¢ 388.0°% 389.0® 2.3% 2.3%
12 875.0 882,57 387.0" 390.0% 2.3%® 2.3%
15 875.0° 875.0° 388.0° 390.0% 2.3%® 23%
18 872.5% 875.0™ 388.0°* 389.0° 2.3% 2.3%
21 862.5° 870.0® 390.0° 391.0° 2.2% 2.2
24 862.5° 862.5° 389.0™ 390.0® 22° 2.2*
"Means in a column sharing a common superscript letter(s) are not significantly different (p>0.05).
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White layer cake®] volume, symmetry %
uniformity index® R Table 59 7t} Volume
index= H]Z2i20) 8.75~8.9524 714 H& 7S B
A0, SPCO] Hrteko] Fvigel ulebA] Fadh=
AFE Kol caked] FH7F geld S B Ak

SPC+SSL #H7Fao] SPC @& 7bZe] HlsjA
volume index7} ¥ 7dgFo] AT}
Symmetry indext= cake?] 4¥E HE FOF,

Table 5. Effect of sodium stearoyl lactylate(1.0%) on volume, symmetry and uniformity index of white layer cake
prepared from wheat and soy protein concentrate flour blends

Blend Volume index Symmetry index Uniformity index

(%) Without SSI. With SSL Without SSL With SSL Without SSL With SSL

Control(0) 8.95" 8.75¢ 0.01° -0.18° -0.10° 0.01*

3 8.95° 8.65¢ -0.05° -0.20° 0.01* 0.01*

6 8.70 8.55% -0.13** -0.20° 0.05° -0.05°

9 8.50% 8.20™* -0.10% -0.23° -0.15* 0.15*

2 8.40™ 8.20° -0.23% -0.23° 0.01? 0.01*

15 8.40% 8.00% -0.28% -0.33° -0.05° 0.05¢

18 8.10° 7.90° -0.30" -0.45% 0.01° 0.01°

21 8.00% 7.85% -0.48*® -0.65° 0.01* 0.05*

24 7.85° 7.85° -0.50° -0.70° 0.01° 0.01*

"Means in a column sharing a common superscript letter(s) are not significantly different (»>0.05).
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Table 6. Effect of sodium stearoyl lactylate(1.0%) on crust color of white layer cake prepared from wheat and soy protein
concentrate flour blends

Blend L a b

(%) Without SSL With SSL Without SSL With SSL Without SSL With SSL

Control(0) 58.0°" 58.6° 1128 12.0° 37.7%® 36.3°

3 57.7d° 58.2%¢ 13.3° 12.5% 37.1% 37.8°

6 57.6% 57.4% 13.9° 12.9* 37,45 38.8°

9 56.2% 57754 14.0° 13.0% 38.8% 374

12 55.9¢ 56.4% 15.0° 13.5% 37.1° 39.8%

15 55.2° 56.5% 15.3% 14.4% 37.9b 40.0°

18 54.6% 56.3% 16.3° 14.8¢ 39.1¢ 40.6°

21 53.1% 55.1° 16.1% 14.8¢ 41.0° 39.6%

24 52.5 54.8* 17.0° 15.34 41.0° 39.8

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

Table 7. Effect of sodium stearoyl lactylate(1.0%) on crumb color of white layer cake prepared from wheat and soy
protein concentrate flour blends

Blend L a b

(%) Without SSL With SSL Without SSL With SSL Without SSL With SSL

Control(0) 80.0°4D 82.2° 2.6 2.7 12.8 12.8

3 80.2 80.4° 274 -2.8%d 14.0° 13.7°

6 79.4> 80.4° 22,8 -2.8%¢ 15.0° 14,5

9 80.6% 79.8° 2.8 3.0 15.8¢ 15.2¢

12 79.5 79.9° 2.8%¢ 2.7¢ 16.6° 15.6°

15 79.6™ 79.2% 2.9 3.0 16.7¢ 16.2°

18 79.4% 79.2% 2.8 2.8 16.9° 16.7¢

21 78.9° 78.0° 2.8% 2.9% 17.3 17.8"

24 77.8 71.9° 2.7 -2.7%4 18.6¢ 18.3"

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

Table 8. Texture properties of white layer cake prepared from wheat and soy protein concentrate flour blends stored at
25°C for 0 day

Blend Textural properties

(%) Initial stress (X 10,000) Hardness (g) Springiness  Gumminess  Cohesiveness Chewiness

Control(0) 251a" 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 3142 216.6° 0.83® 126.2° 0.57* 106.1¢

21 330% 215.3¢ 0.82° 125.6¢ 0.58* 106.7°

24 260° 219.2¢ 0.82° 130.1¢ 0.57° 108.9¢

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

SPCe] H7teFo]l Frighel] wepA 47 gre] F7t o] Frkste] FAgkE Aol AT e B 4 9
e A2 1o white layer cake?] 7FeH| & STt

of F 1%%1“ o] AAE AL &+ UMen, Uniformity index:= cake©] ZH$E oj= AL 3
£3) SSLe| H7brb SPC whEA Ry 1ogh Ao JeAE By zlold, SPC By SSLe| #H
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Table 9. Effect of sodium stearoyl lactylate(1.0%) on textural properties of white layer cake prepared from wheat and

soy protein concentrate stored at 25°C for 0 day

Blend

Textural properties

(%) Initial stress (X 10,000) Hardness(g) Springiness Gumminess Cohesiveness Chewiness
Control(0) 248 147.1° 0.81° 92.0° 0.57° 71.0°
3 276* 158.7* 0.83° 99.37 0.57° 77.9%
6 285* 165.5% 0.83° 94 .47 0.56™ 77.0%
9 230° 176.8° 0.84° 101.9* 0.56® 79.7%
12 300 179.3* 0.82° 101.3* 0.57° 82.5%
15 306° 197.0% 0.82° 110.0* 0.57° 89.8%
18 297 210.7* 0.78° 122.2% 0.57° 107.6
21 306° 215.2% 0.77¢ 123.2% 0.55* 102.8%
24 285% 217.5% 0.79* 134.6° 0.55° 110.1¢

"Means in a column sharing a common superscript letter(s) are not significantly different (p>0.05).
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Fig. 2. Effect of sodium stearoyl lactylate(1.0%) on
hardness of white layer cake prepared from wheat and
soy protein concentrate flour blends stored at 5 and 25°C
for 6 days.
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