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Abstract

The purpose of this study was to select an ingredient acting as a natural emulsifier to retard the
retrogradation of rice cake by the measurement of mechanical characteristics of the cakes. For the purpose,
Backsulgi, the most basic type of rice cake, was prepared by adding various ingredients having high contents of
lecithin such as raw soybean powder, parched soybean powder, soybean oil, egg yolk powder, and the
measurements and observations on the chromaticity, swelling power, pore ratio and cross-section were made. In
addition, changes in the textural characteristics of Backsulgi samples were determined while storing them at the
temperatures of 4°C and 20°C for 0, 1, 2 and 3 days. The results of the study were as follows: 1. In terms of
chromaticity, the Backsulgi samples added with egg yolk powder, raw soybean flour and parched soybean flour
were higher in yellowness(b) than the controls. 2. Both swelling power and pore ratio of Backsulgies added
with raw soybean flour were higher than those of controls. 3. A cross-sectional observation using an electron
microscope indicated that rice flour particles of controls had uneven pores and were conglomerated in a large
lump while Backsulgi samples of raw soybean flour or roasted soybean flour had large and even pores and
showed loosened bonding to be transformed into a sponge shape. 4. In hardness, Backsulgi samples added with
raw soybean flour had less changes in hardness than that of controls, indicating that the effect of retarding
retrogradation was higher when the storage time got longer.
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Table 1. Moisture content of lecithin sources (%dry basis)

Moisture sarmple egg yolk powder raw soybean flour parched soybean flour
Moisture content(%) 4.1 7.2 4.5
Table 2. Formulars for Backsulgies added with lecithin sources
composition Rice flours egg yolk soybeen raw soybean parched added suger salt
(hydrated) powder oil flour soybean flour water
sample ® ® ® ® ® (m)) ® (&
CO 2,000 500 200 20
EG 1,960 40 524 200 20
SO 1,960 40 527 200 20
RS 1,960 40 521 200 20
PS 1,960 40 523 200 20
CO : Backsulgies (control)
EG : Backsulgies added with egg yolk powder
SO : Backsulgies added with soybean oil
RS : Backsulgies added with raw soybean flour
PS : Backsulgies added with parched soybean flour
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Fig. 1. Preparation procedure for Backsulgies
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Table 3. Proximate composition of Backsulgies added
with lecithin sources (%)

coxsr;;p:;:l:on moisture  protein ash lipid ;?I:r:;e
CO 42.94 4.44 1.60 1.34 49.68
EG 43.28 4.66 1.59 2.09 48.38
SO 43.33 391 1.61 2.17 48.98
RS 43.22 471 1.68 2.05 48.34
PS 43.66 4.67 1.62 1.98 48.07

CO : Backsulgies (control)

EG : Backsulgies added with egg yolk powder

SO : Backsulgies added with soybean oil

RS : Backsulgies added with raw soybean flour
PS : Backsulgies added with parched soybean flour

Table 4. Colorimeter characteristics of Backsulgies
added with lecithin sources

L value a value b value
CcO 81.12 3.84 8.16
EG 79.51 431 11.42
SO 79.71 2.90 8.05
RS 85.98 -3.74 11.87
PS 79.57 3.51 11.75

CO : Backsulgies (control)

EG : Backsulgies added with egg yolk powder

SO : Backsulgies added with soybean oil

RS : Backsulgies added with raw soybean flour
PS : Backsulgies added with parched soybean flour
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Table 5. Swelling power and pore ratio (%)

sample swelling power (%) pore ratic (%)
CO 197.61 191.18
EG 197.55 194.61
SO 202.20 195.23
RS 207.57 201.70
PS 203.45 197.80

CO : Backsulgies (control)

EG : Backsulgies added with egg yolk powder

SO : Backsulgies added with soybean oil

RS : Backsulgies added with raw soybean flour
PS : Backsulgies added with parched soybean flour
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Fig. 2. Scanning electron micrographs of Backsulgies
according to additives Original magnifiation x 30,
scaleline is 1,000.m

1 - CO : Backsulgies (control)

2 - EG : Backsulgies added with egg yolk powder

3 - SO : Backsulgies added with soybean oil

4 - RS : Backsulgies added with raw soybean flour

5 - PS : Backsulgies added with parched soybean flour
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Table 6. Mechanical characteristics of Backsulgies affected by additions and storage

time at 20°C

mechanical storage Sample
characteristic time(days) CcO EG SO RS PS
0 6.84° *5.60" ?5.78% ’4.98° ’5.84%
hardness 1 6.47° 597" ’5.63" ’5.10° ¥10.35*
2 "17.12° 11.40° 11.49° 13.94% 2277
3 *23.47% 27.87° *19.69" *19.62° 24 81"
0 %0.28° *0.20° *0.21° ’0.19° *0.22°
o 1 0.32° 0.28° *0.28° ¥0.28° 0.51°
Springiness 2 "0.82° 058" 057" 064" 0.41"
3 0.18" 0.18" *0.61° *0.68" *0.18°
0 *0.75" 0.58° *0.80° *0.82° 0.48°
cohesiveness 1 *o.sof"’ *0.74° *0.83" *0.78" 0.75%
2 *0.78" ~0.68* ¥0.74° ¥0.72% ¥0.60°
3 0.68" »0.62° 0.65° 0.60° ‘0.61°
0 SAYA 3.28% *4.66° 411" 2.80°
gumminess 1 ’5.16" ‘443" *4.69* ’3.99° ’5.09°
2 ’13.35" 77.82° *18.6" *10.00" *13.63"
3 *16.06" 1727 *12.70* *11.94° *15.23"
0 147 0.70° 1.02% 0.74™ *0.63°
. 1 1.71° “1.25° 21.34° 1.13° *3.59*
chewiness 2 11.01° %4.57° 510" *6.48° *5.05°
3 7247 ’3.10° *7.04" *7.29° *2.80°
Means with same letter are not significantly different (p<0.05)
a,b,c means Duncants multriple range test for sample (raw)
X,¥,Z means Duncants multriple range test for storage time (column)
CO : Backsulgies (control)
EG : Backsulgies added with egg yolk powder
SO : Backsulgies added with soybean oil
RS : Backsulgies added with raw soybean flour
PS : Backsulgies added with parched soybean flour
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Table 7. Mechanical characteristics of Backsulgies affected by additions and storage time at 4C

mechanical storage ANad
characteristic time(days) cO EG SO RS PS
0 ’6.84" *5.60°° 95,78™ 4.98° 75,84
pardness 1 ¥35.03" 25.14° 38.55" "18.71° *42.02°
2 *50.71*° *58.09" Y47.11° *37.7° *45.38>
3 *51.79° *49.65° *53.77° *37.35° *38.39°
0 *0.28° ¥70.20° ¥p.21° 0.19° %0.22°
o 1 0.15° 0.18" 0.18° *0.17° 0.18"
SPIINgMess 2 x0.24° ¥0.26° 0.23" *0.18° 0.27°
3 0.26™ *0.28" *0.27° *0.17° ¥0.21%
0 *0.75° *0.58" *0.80° %0.82° 0.48°
cohesiveness 1 Y0.51° *0.53" 0.65 0.54° *0.47°
2 Y0.44% *0.54° %0.52° 0.45% '0.32°
3 ¥0.44° 70.29° ’0.45" ‘0.28° ¥0.38%
0 ’5.16" 328" 4.66" 4117 ¥2.80°
qumminess 1 *18.06" 1331 2517 9.99° *19.75%
2 *22.98% *29.42" *25.76% *17.04% *14.92¢
3 *23.13" 14.76° *24.94" 10.71° *14.88"
0 1.47° 90.70° Y1.02%° 074" 70.64°
chewiness 1 2.82% 2.39° *4.62° 1.74¢ . *3,55%
2 *5.84%° *7.67° *5.71%° *3.07° *4.11°
3 6,01 4,13 *6.91" 71.82° *3.28°
Means with same letter are not significantly different (p<0.05)
a,b,c means Duncants multriple range test for sample (raw)
X,y,Z means Duncants multriple range test for storage time (column)
CO : Backsulgies (control)
EG : Backsulgies added with egg yolk powder
SO : Backsulgies added with soybean oil
RS : Backsulgies added with raw soybean flour
PS : Backsulgies added with parched soybean flour
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