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Changes in rheological properties of packaged Kongdduck prepared
with soybean flour and peanut flour during storage periods

Hye-Sook Jung and Kyung-Ja Kim
Department of Food and Nutrition, Dong-A University

Abstruct

Rice cakes were prepared by the addition of yellow soybean flour or peanut flour and packaged with
CO,-modified packaging(CMP) or vacuum packaging(VP), and their physical characteristics were monitored by
sensory evaluation and mechanical measurement while storing for 6 days. For VP samples, yellow soybean rice
cake showed little changes in cohesiveness, moistness and chewiness for 6 days of storage, while pure rice cake
and peanut rice cake showed an increase in strength and hardness from the 4th day of storage. In case of CMP,
yellow soybean rice cake hardly showed a difference in cohesiveness, moistness and chewiness for 6 days, while
pure rice cake and peanut rice cake showed a significant difference from the 4th day in sensory evaluation. For
rheometer measurement, yellow soybean rice cake with CMP or VP showed little changes in strength or hardness
for 6 days, while peanut rice cake and pure rice cake showed a drastic decrease in cohesiveness from the 2nd
day and adhesiveness from the 4th day of storage. As there was no remarkable difference or deterioration for 6
days of storage in yellow soybean rice cake between CMP and VP, the ingredients of rice cake appeared to be
more important than the type of packaging in terms of the quality deterioration of rice cake.

Key words : CO;Modified Packaging(CMP), vacuum packaging, sensory evaluation, rheometer measurement,
soybean rice cake
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Table 1. Formulas for preparation of Kongdduk

Ingredien i

sample S Fll;lxcrig) Fl?j:_l(r;;) Water(ml) Salt(g)
co 100 0 50 1
ysf 71.2 228 50 1
psf 88.9 11.1 50 1

co : pure rice cake (control)
ysf : Kongdduk added with yellow soybean flour
psf : Kongdduk added with peanut flour

ZS Table 19 v &2 &33! mixer(Kitchen Aid,
K588, USA)E 303 AL & w=sich w52
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Az YL 4Ads 43 F FAVAZEE
Z(Modified Atmosphere Packaging(MAP))2] 7}2X]
3 ¥ A9 (COs-Modified  Packaging)3  ®Z X734
¥ (vacuum packaging) ©. 2 X731 ).

FZZAL Table 29 o] 3t}

F7HA xR AHgE 3 4EF2  PP(polypro-
pylen)+EVOH(ethylene-vinyl alcohol)+nylon®] £ gz
A& AMESIAR, AHEE EZVIVIE ASTETA
Ultravac(LEEPACK, Korea Electronic MFG., COR.)&
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CMP(CO,-Modified Packaging)9} vacuum X733
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Rheometer® Z4& =733t
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Table 2. Operation condition of packaging machine for
Kongdduk.

Mode type CMP Vacuum
Vacuum 0.01 99.9
Gas(CO2) 100 0
Sealing time(sec) 35 35
Sealing temperature(’C) 150 150
6. 7I1HIF ZHA
29 0] Texture"® "= theometer(Sun Scientitic Co.,

Compac-100, Japan)E A}235ta] two bite compression
testE 33 WM S FA@e FHAsHth 53
2742 ve7 2t RheometerS AHEste] @oiA]
= force distance curve 25-E] Sampleg] TPA(Texture
Profile Analysis) parameterE 2334t 3"
parameterS S 7 = (strengthness), 71 AL4] (hardness),
27 A (cohesiveness), &3 A(springiness), F&7
(adhesiveness) 5& ZAlatgch 23" AEE LS
X15X1cii2 ZEA AbE5 o).

Test condition for Reometer

Force range 10kg full scale

Sample height 10mm
Table speed 60mm/min
Graph speed Smm/min
Adapter diameter 20mm
Deformation time 2sec
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Table 3. Sensory characteristics of CMP Kongdduk during storage periods.

storage
characteristics eriods 0 2 4 6 F-value
sample
co 3.4 3 34 3 0.667
ysf 4 38 3.8 38 0.033
color
psf 3.6 28 3.4 2.6 1.259
F-value 0.667 1.75 0.167 2.8
co 4.2 3.6 34 2.6 1712
ysf 32 3 3.8 2.6 2273
gloss -
psf v3.6 w3 4.2 2.2 4.563
F-value 2.235 2.25 0.462 2.286
co 2.4 2.8 2.8 38 1.115
ysf 42 38 42 34 0.667
roasted nutty taste
psf 3.4 2.8 3 34 0.265
F-value 2.103 1.389 1.344 0.444
co 2.8 2.8 w22 1 25717
42° . 42 3.8° 1.
roasted nutty odor yst . 32 . 039
psf 3 3 3 2.2 1
F-value 2.966 0.429 2.375 12.3337
co 3 4.6 3 220 8733
. ysf 4.4 44 4.6° 4.6 0.083
cohesiveness b a -
psf 4.4 4.2 V5 2.2 10.983
F-value 1.125 0.261 6" 97"
co v4.2 y3.4 w3 (1.8 4255
. ysf 42 3.8 3.8 42° 0.169
moistness a e
psf ) 3.8 3.4 1.4 10.311
F-value 0 0.364 0.4 1075
co A2 v23.6 x2.6" 2.2 47817
. ysf 3.8 3.6 42° 3.8° 0.235
chewiness a a -
psf v4 ¥3.6 3 x1.8 4.6
F-value 0.207 0 527 4667
co 3.8 3.6 w3 .18 3.4477
. ysf 3.6 3.4 4.6° 4.2° 1.685
overall quality b a .
psf /3.8 w2.8 3.4° 2.2 3.379
F-value 0.091 1.444 2.8997 6.889"

*, *%, ***: Indicates significant difference at p<0.05, P<0.01, P<0.001 respectively
co : pure rice cake (control)

yst : Kongdduk added with yellow soybean flou

psf : Kongdduk added with peanut flour

a,b,c means Duncan’s multiple range test for storage periods.(colum)

X.v.z means Duncan’s multiple range test for sampl(raw)
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Table 4. Sensory characteristics of vacuum packaged Kongdduk during storage periods.

charateristics R storage 0 2 4 6 F-value
periodsample
co 3.4 3 34 3 0.97
color ysf 4 3.4° 32 26 1.149
psf 3.6 2.2°% 3 2.6 1.486
F-value 0.667 2.87 0.15 0.222
co 42 42 3.4 3.4 0.776
gloss ysf 32 3 2.6 26 1
psf 3.6 3 3 3.4 0.155
F-value 2235 1.385 0.429 0.5
co 2.4 2.2% 1.8 I 1.825
roasted nutty taste ysf w2 =3 o Xv3'4.no X2'6: 3'333,,
psf 3.4 1.4° w2.6" «1.4 3.692
F-value 2.103 48" 3.429 65"
co 2.8 wl.8 w2.2 X1 3.167
ysf 440 1.8 2.6 1.8 75177
roasted nutty odor psf 3 14 3 14 10667
F-value 577 0.25 1.2 1.2
co 5 v4.6 3.4 (1.8 8.6117
cohesiveness ysf 4.4 4.6 34 42° 1537
psf A4 3.8 3 A 21.967
F-value 1.125 1.143 0.222 17.3337
co 4.2 42 2.6 L1.8 6.545"
. ysf 42 3.8 3 4° 0.938
moistness psf 42 2.6 1.8 RS 5576
F-value 0 2 1.4 7.357"
co ) A2 2.6 1.8 7385
chewiness ysf 3.8 3.4 3.8 42° 0.485ﬂ
psf A 3.4 2.6 (1.4 4.679
F-value 0.207 0.667 2.571 10757
co ,3.8 ,3.8 22 1.8 5.147"
overall quality ysf 36 34 3 3.4° 0.285‘
psf 3.8 3 3 1.4 5.79
F-value 0.091 0.6 6 6

>

co: pure rice cake (control)
ysf : Kongdduk added with yellow soybean
psf : Kongdduk added with peanut flour

flou

Indicates significant difference at p<0.05, P<0.01, P<0.001 respectlvely

ab,c means Duncan’s multiple range test for storage petiods.(colum)
x,y,z means Duncan’s multiple range test for sampl{raw)
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Fig. 1. QDA profile for sensory characteristics of

CMP and vacuum packaging Kongdduk on 6 day

storage.

Cco : CMP pure rice cake (control)

Cysf : CMP Kongdduk added with yellow soybean
flour

Vco @ Vacuum packaging pure rice cake
Vysf : Vacuum packaging Kongdduk added with
yellow soybean flour
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Fig. 2. Changes in strengthness of packaged Vacuum

and CMP Kongdduk determind by rheometer during

storage periods.

Cco : CMP pure rice cake (CMP control)

Cysf : CMP Kongdduk added with yellow soybean flour

Cpsf : CMP Kongdduk added with peanut flour

Vco : Vacuum packaging pure rice cake (Vacuum control)

Vysf : Vacuum packaging Kongdduk added with yellow
soybean flour

Vpsf : Vacuum packaging Kongdduk added with peanut
flour
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Fig. 3 Changes in hardness of packaged Vacuum and
CMP Kongdduk determind by rheometer during storage
periods.
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Fig. 4 Changes in cohesivenes packaged Vacuum and
CMP Kongdduk determind by rheometer during storage

periods.
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Fig. 5 Changes in springiness packaged Vacuum and
CMP Kongduuk determind by rheometer during storage
periods.
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Fig. 6. Changes in adhesiveness of packaged Vacuum
and CMP Kongdduk determind by rheometer during

storage periods
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Table 5. Correlation between sensory characteristics and mechanical characteristics of Kongdduk

mechanical evaluation sensory evaluation

Ml M2 M3 M4 M5 S1 S2 S3 S4 S5 S6 S7 S8
Ml 1
M2 0938 1
M3 07607 07547 1
M4 0258 0237 0475 1
M5 0616 0625 077277 05927 1
S1 0.186 0174 0242 0155 0276 1
S2 0.030 0063 02717 0108  0232° 0297 1
S3 04177 03537 0202  0.180  0.145 |0.5047 0.052 1
S4 0522 048377 03517 0133 0246 (0322 0036 0639 1
S5 051477 043177 05137 060177 049977 102987 0063 04097 03027 1
S6 040277 03397 0406 04497 0456 (0376”7 0235 03297 0283 0708 1
S7 037977 03037 03647 04807 03487 (03637 0223 03357 02677 07587 07257 1
S8 04297 041177 03747 03467 0328 [0.33477 02707 0475 03607 06817 0699 0702 1
Tip<0.05, T ip <001, 7 p<0.001
M1 : Strengthness M2 : Hardness M3 : Adhesiveness M4 : Springness MS : Cohesiveness
1 : Color S2 : Gloss S3 : Roasted nutty taste  S4 : Roasted nutty odor

S5 : Cohesiveness S6 : Moistness S7 : Chewiness
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