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Effects of Emulsifiers on the Properties of White Layer Cakes
Prepared from Geurumil Flour

Moon-Sik Kyung, Hak-Gil Chang and Young-Tack Lee'
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Abstract

A domestic wheat variety (Geurumil flour) was evaluated for the properties of white layer cake, and compared
to a commercial soft wheat flour. Geurumil flour contained more protein, ash, and lipid contents than commercial
soft wheat flour. Very little difference in cake batter pH was observed between soft wheat flour and Geurumil
flour, and the addition of emulsifiers tended to decrease the pH of Geurumil cake batter. The specific gravity
of the cake batter was lower in Geurumil flour than in soft wheat flour, and decreased effectively by the addition
of emulsifiers due to batter aeration. Specific loaf volume was influenced by the addition of emulsifiers and
demonstrated the highest values at the level of 1~2%. Addition of Ester-400 (monoglyceride) showed better
cake properties in terms of volume, symmetry and uniformity index than sucrose—fatty acid ester did, and thus
appeared to be more effective in improving baking performance. The changes in firmness of cakes during
storage at 25°C were observed, and Ester-400 showed some positive effects on retarding cake staling.
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laboratory mill(Type MLU-202, Switzerland) & A| & (] &
T8 69.9%)3t AHE-Eti o) f-3A 2 Ap-ADak o &
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Table 1. White layer cake formula

. Quantity Flour weight basis
Ingredient (@) (%)
Flour (14% mb) 200.0 100.0
Sugar 280.0 140.0
Shortening 100.0 50.0
Non-fat dry milk 24.0 12.0
Dried egg whites 180 9.0
Salt 6.0 30
Baking powder 12.0 6.0
Water (distilled) 250.0 125.0

15 mLE ¥ &3slo] 587 w8 & pH meter(Istek

model 740P, Korea)E AF-&-3}e] =4 8}93t}. Cake batter?)
B2 W&o T AF vle] FAE A3 w2 o 245
GEA ) S-S VLS E i FAE 2 g oS AkE skl

Cakell EM =3

Z71E& "3 cake 3087t panol| 4l YA () & A (g)
E FAA T (co)E FAA A o8] SAstg o,
o] ZH-E] Bl A A (cc/g)S Ar=3teiTh Cake?l volume index,
symmetry index, uniformity index+ AACC ¥ (10-91)l}

Fatol WzbE Aol o] o $¥L AR F 2H A

Cake2| M& = 4 &4

Aped-2 HEAE o] A 2.2} Ester-400S A r1sle] A z3
caked 25°CollA] AAF Z 1=3}o) b2 A x W3S Texture
Analyzer(TA-XT?2, Stable Micro System, England)& AH&-
ste] A3t} Caked 4583k 20 mm 4 & slices}
o ZA AL E Frstol o, 2k A 59 Foh& A1 E 20 mm
©] A2t} 3 probed A1-4-3F%d 0.5 mm/sec®] X2 10 mm
7}A] qp&3te] &St

2o 2 o

& SAL 2R RS
F43 ZA3= Table 201 veb gleh, 28
bl ol w) el S, B2, A, Sl gkl A 25k
L 2] ek 11.22% 2 cake A Zol A
g oha B e wgleh W)
Fo] 3 E Fhefoll A wbE $-2 0.37%, 252 0.68%9 3
o7 ol We] R AR Aolol L A% ¢
o ol el Ao AR ek BT v FAL 29 9) 7
2 A& 8] 2% Chang® Ryu(®)el A& A xte} v o =+
WAl 12 o] gl ek %.J, ZF, 93 FFHo %
u] =4 ¥ 29l Pahag} H] S

alr ol e

A )

} 228 AL-8-5le] white layer cake S A&
8l ApeF-A WAL ol 2~ 8] Z 9} Ester-4008 22 0~

Table 2. Chemical composition of commercial soft wheat
flour and Geurumil flour”

Content (%)
Soft wheat flour Geurumil flour

Moisture 8.87%0.06 10.23%£0.05
Protein 8.23£0.45 11.22+0.08
Ash 0.37£0.01 0.65+0.04
Lipid 1.32+0.05 1.83x0.01

UValues are the means of three replicates (means * standard
deviation).
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Table 3. Effect of emulsifiers on pH of cake batter prepared
from commercial soft wheat flour and Geurumil flour”

Emulsifier Soft wheat flour Geurumil flour
content (%6) SE? Ester-400° SE Ester-400
0 6.95 6.95 6.94 6.94
1 6.83 6.85 6.93 6.86
2 7.05 6.76 6.86 6.85
3 6.86 6.73 6.92 6.91
4 7.04 6.82 6.83 6.90
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Table 4. Effect of emulsifiers on specific gravity (g/mL) of
cake batter prepared from commercial soft wheat flour and
Geurumil flour'

Emulsifier Soft wheat flour Geurumil flour
content (%) SE? Ester-400™ SE Ester-400
0 0.80 0.80 0.76 0.76
1 0.78 0.79 0.74 0.74
2 0.78 0.75 0.74 0.71
3 0.78 0.71 0.74 0.67
4 0.77 0.66 0.73 0.64

i)Values are the means of three replicates.
“)Sucrose—fatty acid ester, HLB 9.6.

3 .

Monoglyceride.

"Walues are the means of three replicates.
Ysucrose-fatty acid ester, HLB 9.6.
‘”Monoglyceride.

Table 5. Effect of emulsifiers on the properties of white layer cakes prepared from commercial soft wheat flour and Geurumil

flour”
Soft wheat flour Geurumil flour
Weight Volume Specific loaf Weight Volume Specific loaf

(g) (cc) vol. {(cc/g) (g) (cc) vol. (cc/g)
Control 385.610.07 7 60t 7.07 1.98=0.02 387.1£2.64 770+28.28 1.98+0.08
SE” 1% 388.6+0.01 780 7.07 2.01=0.02 388.8+0.49 813+31.82 2.09%+0.08
SE 2% 386.6*0.21 813+31.82 2.10=0.08 389.4%£1.34 690+ 14.14 1.77£0.04
SE 3% 3885t3.39 615+ 7.07 1.58*0.03 389.1£0.57 618%+24.76 1.59£0.07
SE 4% 390.3+0.28 590+ 14.14 1.51+0.04 3876057 6051 14.14 1.56£0.03
Ester-400° 1% 386.8+0.78 890+ 42.43 2.30x0.11 38721028 818+ 141 2.11£0.00
Ester-400 2% 390.1+0.01 1066 7.07 2.70£0.02 3845%£0.78 783+ 354 2041001
Ester-400 3% 387.410.42 930+14.14 2.40%0.03 384.0X1.77 760+ 14.14 1.9810.03
Ester-400 4% 383.1+£2.47 830+14.14 2.32+0.04 383.1+0.49 745+21.21 1.94+0.06

l)Values are the means of three replicates (means*standard deviation).

Sucrose fatty acid ester, HLB 9.6.
Monoglycende
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Table 6. Effect of emusifiers on volume, symmetry and uni-
formity index of white layer cakes prepared from commercial
soft wheat flour and Geurumil flour'

Soft wheat flour Geurumil flour

Volume Sym. Uni. Volume Sym. Uni.

index index index index index index
Control 79 08 01 7.6 -1.2 01
SE” 1% 8.0 05 03 8.1 09 02
SE 2% 8.7 04 02 6.4 -0.1 02
SE 3% 56 0 0.2 6.0 0 0
SE 4% 5.5 02 01 55 01 0.1

Ester-400° 1% 9.5 09 01 72 -14 01
Ester-400 296  11.7 10 04 6.7 09 01
Ester-400 3% 93 03 03 60 -11 02
Ester-400 4% 88 -04 02 54  -14 01

YValues are the means of three replicates.
2)Sucrose*fatty acid ester, HLB 9.6.
3)Monoglyceride.
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Fig. 1. Effect of emulsifiers on firmness of soft wheat flour
cakes stored at 25°C during 9-day period.
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Fig. 2. Effect of emulsifiers on firmness of Geurumil flour
cakes stored at 25°C during 9-day period.
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