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Abstract

The purpose of this study was to select a cake ingredient acting as an emulsifier to retard the retrogradation
of rice cake commercially available. For the purpose, Backsulgi, a traditional Korean 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 then the changes in the sensory and textural characteristics of the
cakes were determined while storing them at the temperatures of 4°C and 20°C for 0, 1, 2 and 3 days.

Based on the sensory evaluation, Backsulgi samples added with raw soybean flour were significantly different
in roasted nutty smell, roasted nutty taste, softness, moistness, cohesiveness and overall quality compared with

the control in the longer storage time at 20°C.
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Fig. 1. The sheet for sensory evaluation of Backsulgies
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Table 1. Sensory characteristic of Backsulgies affected by additions during 3 days of storage at 20°C

sensory 20°C storage Sample
characteristic =~ Terminology  time(days) cO EG SO RS PS
0 *6.54" *2.15° 75.30° 7% *4.00°
whiteness 1 *6.45" %2 42° 539" *4.3¢ ¥2.15°
2. *5.90" *2.33° V563" *4.12 Y203
Apearance 3 *6.09" *2.78° *6.09° 387 Y233
ppe 0 421 *4.48 *3.54° 447 7 3.60°
. 1 *336° ‘4.00§ *3.18° *4.57“3 *5.30°
graiy 2 *3.81% *3.96 *3.54° *4 66 *5.18"
3 *3.96™ *463 *339° *4.18° *557°
0 *3.45° *2.75° *321° *4.84 Y 4.60°
Roasted 1 w301 Y227 *351° Y39 v551°
nuity odor 2 Y2 54° 1.75° *351° xy3.75"b *557°
3 *3.42° w9 33¢ *3 90> Y4 48" Y 527"
Aroma X ) 3 a X ) Y o X )
0 2.96" 6.21 3n 3,03 3.51
) 1 *3.00 *6.36° *2.96° *4.06 ¥2.39°
Fishy odor 2 x275¢ *6.30° x3 6ob ST Y2 39°
3 *2.84> *6.54° *3.03 Y357 Y224
0 3,63 318 357 *377 *393°
Sweety taste 1 *4.06™ *321° *372™ *3.57° *4.51°
Y 2 387 “3.87" ¥393° x3.7? *4.03°
3 375 342 *396 4.0 X415
Taste 0 "2.96" 303 342 x 3.4§b "3.18"
1 *2.69 *3.57 *3.33" *33 x324°
Salty taste 2 *278° *330° 2.81° *3.0;: *2.96°
3 *2.87" 345 *321° *3.1 X345
0 *3.54™ *2.90° "3.87:" X454 *4.48"
Roasted 1 *387" *354° *3.63 *3.84"b *521°
nutty taste 2 *381° *2.93° *3.84° *4.3€ * 4.96°
3 *3.36™ *2.87° *3.72° *4.6€ *4.78°
0 11.72: *5.18" x 3'72:; *y3.3ez * 3.12“’d
) 1 1.87 *539° *3.24 *3,72 2,63
Flavor Fishy flavor 2 ¥1.84° 4 06" X3.15: xy2.8—écb x5 sqbe
3 *2.57 *536° *3.63 2.6 X278
0 *2.45° ;5.21*‘ "3.81:; ‘3.92:b X 4'0311
. 1 263 v 4.69" 336 *39 3 30
Oil taste 2 *2.30° Y4.33° *330° 415 9 324°
3 *2 87° vy 57° *3 57> *4.06° ¥y3.12°
0 2233 53.30a 23.03° 23.3? Y315°
1 9. 2.69° 2.78° 3 Y278
Roughness 2 y% gg‘”‘ '3 (6)3“" Y3 84" Yg 3¢ y % gb
3 *4.60% *4.30% *5.36° 377 * 4.60°
0 74,87 “4.81° *4.42" y4.3? *4.69°
1 5.06" 1 4. 45 * 496"
Softness 2 Y404 5 si" 3 2(3)° x537 % Zg"
3 22 84" 351 2236° 74.0€ v318*
0 §5.48: K 4.57: ‘4.90:” *4.66° ¥ 475"
) 1 527 *4.90 *5.09 *45F * 5,03
Texture Moistmess 2 381" 387" 372" 481 Y415
3 257 3.18" 227 3.75 2287
0 ;6.39“ “4,092 *4.72% x4.93§ *4.93°
) 1 5.45° *4.06 *5.12° 418 *521°
cohesiveness 2 “4.00% 330" Y3308 454 Y366
3 92.66° 248" 2.09° Y347 2248
0 *6.03° ¥22 45° 4.33% *3.9¢ Y 4.69°
Overall 1 *6.00" *3.36° *4.96> *4.45 *5.45™
guality 2 Y4.69° 275" Y3.96° *4.63 Y 427"
3 24.03° “1.96° 2318 *4.0C Y 3 96"

Means with the same letter are not significantly different. (p<0.05)
a,b,c means Duncants multiple range test for sample (row)

X,y,z means Duncants multiple 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 2. Sensory characteristic of Backsulgies affected by additions during 3 days of storage at 4°C

ook - BAA

Sensory 4°C storage Sample
characteristic terminology  time(days) CcO EG SO RS PS
0 ;654“ ;2.15: 15.30: y2.72: y 4.00°
) 1 618" 9 42 6.42 *4.27 2.06°
Whiteness 2 ¥6.18" V248 ¥5.87° 3.9¢ ¥ 2.48°
Aopearance 3 Y572 *2.93¢ *6.18° *37¢ Y2.48°
ppe 0 421 Y448 S fa4z 7360
. 1 Y321 *5.03° *3.06 3.21 4 30°
Grainy 2 ¥3'96° Y4.06° *2.90° Y381 ¥ 448"
3 406 Y424 *2.93° Y345 *5.06°
0 *3.45° *2.75° *321° *4.84 Y 4.60°
R"aftted 1 ¥251° *2.36° *3.39° Y378 Y 5 30°
‘;‘c‘b{ 2 Y9 84" *2.18° *3.36'h’° y 3.9c§ Y 542°
Aroma 3 ¥2.78° *233° *3.84 4,36 *557°
0 *2.96° "6.21: *3.721’: x3.031‘: , 351°
) 1 *2.69° *5.87 *3.66 *3.78 2.39°
Fishy odol 2 300" *581° "33 1339 Y 263"
3 *2.51% *6.30" *3.18" *3.72 ¥2.00°
0 *363"° *3.18° ‘357 ‘3.752 y 3.93°
1 *3 63 *3.15° *3.18 3.7 W 333"
Sweety taste 2 360 3799 x3970 X345 387
Tasto 3 *3 66" *3.39° *3.75% *3.66° X427
0 *2.96' *3 03" *342° X345 *3.18°
Salty tast 1 *2.90° *3.36" *2 87 *32F *333°
ally taste 2 *3.12° *3.06" *2.93° *3.47 *336°
3 *3.06" *327° *3.15° *3.3C *3.30°
Roasted 0 “3.541: *2.90° *3.87% 458 X448
Oafte 1 ¥3.30" *2.63° *3.60° *3.87" *4.54°
“t“ t{e 2 *3.33 *2.51° *321™ *4.06 *4.75°
as 3 *3.12° *2.93 *3.90° 427 *4.96"
0 Y1.72° *5.18° *3.725c *3.3c: *3, 12:;
X C X d X X 3 X
Flavor Fishy flavor é xg‘g;cd xg‘%a xg'gglx xi'g;b xg'égd
3 *2 84° *542° 375" *3.24™ *2.78°
0 Y2.45° *521° *3.81° *3.9¢ *4.03°
b b b
Oil tast 1 315 *4.60° *3.36 1445 *35]
1l taste 2 *345° *4.72° *3.84™ *4.54° *351°
3 ¥3.18° *4.60° *3.63% *4.3¢" *327
0 ?2.33° y3.3oab Y3,03% ¥3.3C 73, 15;"
Roughness 1 *6.00" *5.60° *5.78° *5.32" ¥5.03
ug 2 *6.15" '5.57% *5.72% *5.0€. *5.03
3 Y521 *5.12° *5.54° *4.77 *4.60°
0 y‘ 4.872 ;4.81: ;4.42: ;4.3?) y 4.69°
1 %1.96 2.36 227 2.6 3.09°
softness 2 “1.84° Y230 Y1810 1207 Y245
3 Y2 54° ¥2.90° Y2 45° Y29F Y293
X a X b X ab X vl X ap
0 y5.48b y4.57ab y4.90 ) y4.693b ; 475
. 1 1.93 251 2.09° 2,57 2.66
Texture Moistness 2 Y2.09" 201 187 218 Y215°
3 Y221 Y2 66° Y218 Y281 Y2 .60°
0 *6.39" *4.09° *4.72% *4.9%P *4.93°
cohesi 1 ¥2.00° ¥2.09° Y181 Y217 Y2188
CSIVeness 2 ¥1.90" Y171™ ¥1.39° Y1.9¢ ¥ 1.81"
3 Y2.30° ¥1.90° Y1.78" 221 ¥2.39°
0 76.03° X2 45° x4.333 3.9€ *4.69°
Overall 1 272 Y187 Y242 72,457 Y303
guality 2 2577 Y1.90° Y2.12% Y262 ¥2.84°
3 Y3 39° ¥1.81° Y263 ¥2.84 Y357

Means with same letter are not significantly different (p<0.03)
a,b,c means Duncants multriple range test for sample (row)
X,y,z means Duncants multriple range test for storage time (column)

CO : Backsulgies (control)

EG : Backsulgies added with egg yolk powder

SO : Backsuigies added with soybean oil

RS : Backsulgies added with raw soybean flour
PS : Backsulgies added with parched soybean flour
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Fig. 2. QDA profile of Backsulgies affected by additives
and storage temperature in 0 day
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Fig. 3. QDA profile of Backsulgies affected by additives and storage temperature in 1 day
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Fig. 4. QDA profile of Backsulgies affected by additives and storage temperature in 2 days
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Table 3. Stepwise regression analysis of sensory characteristics for overall quality of Backsulgies added with lecithin

sources at 20°C

Variable Entered

Step Number In  Partial R**2 ModelR**2 Clp) F Prob>F
Removed
1 cohesiveness 1 0.2806 0.2806 314.7695 256.6095 0.0001
2 Fishy flavor 2 0.1456 0.4262 120.2987 166.7074 0.0001
3 Fishy odor 3 0.0312 0.4574 80.1516 37.7633 0.0001
4 Roasted nutty taste 4 0.0264 0.4838 46.5567 334713 0.0001
5 Moistness 5 0.0156 0.4994 27.5055 20.3810 0.0001
6 whiteness 6 0.0097 0.5091 16.4240 12.8954 0.0004
7 Oil taste 7 0.0046 0.5136 12,2746 6.1094 0.0137
8 Sweety taste 8 0.0042 0.5178 8.6188 5.6592 0.0177

Table 4. Stepwise regression analysis of sensory characteristics for overall quality of Backsulgies added with lecithin

sources at 4°C

Variable Entered

Step Removed Number In  Partial R**2 ModelR**2 Cp) F Prob>F

1 cohesiveness 1 0.3675 0.3675 222.6873 381.7267 0.0001

2 Fishy flavor 2 0.0851 0.4526 106.5706 102.0110 0.0001

3 Moistness 3 0.0284 0.4810 69.2052 35.8013 0.0001

4 Fishy odor 4 0.0213 0.5023 41.6509 27.9859 0.0001

5 Sweety taste 5 0.0193 0.5216 16.8342 26.3791 0.0001

6 Oil taste 6 0.0034 0.5250 14.0607 4.7223 0.0301

7 Roasted nutty taste 7 0.0035 0.5286 11.1488 4.8883 0.0274

8 whiteness 8 0.0029 0.5315 9.1382 4.0097 0.0457
£ BYvh 53 #dr|e iz 7Hg dFE T
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