KOREAN J. FOOD SCI. TECHNOL.
Vol. 31, No. 3, pp. 631~637 (1999)

DO|3=m 24X Weiol 2 BTO| OISfaty RMES}

PAE AR - FEA
Aestm AFETAT, WA E UL

Changes in Physicochemical Properties of Korean Rice
Cake Subjected to Microwave-Drying

Ji-Soon Im, Kwang-Jang Park* and Jun-Seok Kum*

Department of Food Science and Technology, Konyang University
*Korea Food Research Institute

Abstract

An investigation was carried out to study the effects of aging time, storage temperature, and drying type on
the physical, chemical and sensory properties of Korean rice cake. Water content and cooking properties were
significantly influenced by aging time and storage temperature. However, aging time did not affect the soup
turbidity. Difference in water content was noticeable by drying type. The microwave treated rice cake (MW)
showed a higher water content than the other ones. The lightness (L-value) was not affected by the aging
time and drying type. Rice cake storaged at 40C showed the highest L-value. The textural properties of rice
cake were influenced by the all sources of variables. There was a significant difference in hardness between
microwave and hot air treated rice cake (MWH), and microwave and vacuum treated rice cake (MWV). In
the sensory properties, mean intensities of all attributes except chewiness were significantly different among
drying types. The MWV showed a higher acceptability than the MW and the MWH. Scanning electron
photomicrographs revealed that the MWV has more porous structure. The MWV was the most desirable one

as determined by the physical, chemical and sensory evaluation.
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Table 1. Comparison of water content of rice cake pre-
pared with various drying methods

Table 2. Comparison of cooking properities of rice
cake prepared with various drying methods

Water content of rice cake (%H,0)

Source of variables
After Pretreatment After Drying

Aging Time
4 hr 46.94a" 41.33a
24 hr 41.99 36.13b
LSD 0.2973 1.4629
F values 1133.1%%+? 51.66%**
Storage Temperature
-20°C 44.27b 38.46a
4°C 44.67a 38.61a
25°C 44.46ab 39.12a
LSD 03641 1.7917
F values 2.51 0.30
Drying Type
MW 44.25b 40.21a
MWH 44.43ab 37.58b
MWV 44.72a 38.40b
LSD 0.3641 1.7917
F values 3.48* 4.63*
Replication
1st 44.57a 39.12ab
2nd 44.49a 37.42b
3rd 44.33a 39.66a
LSD 0.3641 1.7917
F values 0.93 3.50*

"Mean scores in column within variables followed by the
same letter are not significantly different at the p<0.05 level
using Least Significant Difference test.

D% %xwxx. Gionificantly different at p<0.05, p<0.01, p<0.001
in ANOVA test.

3 . microwave treated rice cake, MWH: microwave and hot
air treated rice cake, MWYV: microwave and vacuum treated rice
cake.
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Cooking properities of rice cake

Source of
variables Water Holding  Turbidity Solid
Capacity (%) (% T) Content (%)
Aging Time
4 hr 5.847b" 49.74a 0.149b
24 hr 6.654a 49.99a 0.178a
LSD 0.4482 3.2375 0.0076
F values 14.05%*% 0.03 63.09***
Storage Temperature
-20°C 6.095b 53.09a 0.157b
4°C 7.020a 48.58b 0.180a
25°C 5.637b 47.94b 0.155b
LSD 0.549 3.965 0.0093
F values 14.25%** 4.33* 19.69***
Drying Type
MwW? 6.040a 44.67b 0.135b
MWH 6.493a 52.98a 0.181a
MWV 6.218a 51.96a 0.176a
LSD 0.549 3.965 0.0093
F values 1.50 11.29%** 63.72%**
Replication
1st 5.853b 49.58a 0.160b
2nd 6.648a 50.15a 0.168a
LSD 0.4482 3.2375 0.0076
F values 13.59** 0.13 4.57*

YMean scores in column within variables followed by the
same letter are not significantly different at the p<0.05 level
using Least Significant Difference test.

Dx wx 2% Gignificantly different at p<0.05, p<0.01, p<0.
001 in ANOVA test.

"MW: microwave treated rice cake, MWH: microwave and
hot air treated rice cake, MWYV: microwave and vacuum
treated rice cake. )
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Table 3. Comparison of color of rice cake prepared with various drying methods

A EEA A 31 A 35 (1999)

Source of After Pretreatment After Drying

variables L a b L a b
Aging Time

4 hr 72.69a" -1.597b 6.503a 70.46a -1.757v 6.914b

24 hr 72.32a -1.524a 6.375a 71.11a -1.542a 7.740a

LSD 0.699 0.055 0.216 0.850 0.064 0.240

F values 1.12 7.10%? 1.44 237 46.08%** 48.70%**
Storage Temperature

-20°C 72.58ab -1.632b 5.809b 69.61b -1.758b 7.005b

4°C 72.98a -1.369a 6.754a 72.14a -1.408a 7.713a

25°C 71.97b -1.680b 6.754a 70.60b -1.782b 7.262b

LSD 0.857 0.068 0.265 1.041 0.079 0.293

F values 2.86 50.16%** 34, 77*** 12.28*** 58.15%** 12.25%**
Drying Type

Mw? 73.35a -1.516a 8.193a 70.52a -1.538a 8.753a

MWH 72.13b -1.592b 5.635b 71.30a -1.751¢c 6.589b

MWV 72.04b -1.573ab 5.489b 70.52a -1.659b 6.638b

1LSD 0.857 0.068 0.265 1.041 0.079 0.293

F values 5.92%* 2.79 270.35%** 1.53 15.24** 145.34%*+
Replication

1st 72.68a -1.544a 6.392a 71.19a -1.615a 7.230a

2nd 72.17a -1.572a 6.484a 70.93a -1.657a 7.382a

3rd 72.67a -1.565a 6.442a 70.23a -1.676a 7.369a

LSD 0.857 0.068 0.265 1.041 0.079 0.293

F values 0.95 0.36 0.25 1.85 1.28 0.67

YMean scores in column within variables followed by the same letter are not significantly different at the p<0.05 level using

Least Significant Difference test.

Px wx_wxx: Sionificantly different at p<0.05, p<0.01, p<0.001 in ANOVA test.
IMW: microwave treated rice cake, MWH: microwave and hot air treated rice cake, MWV: microwave and vacuum treated rice cake.
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Table 4. Comparison of textural properities of rice cake prepared with various drying methods

Source of Textural properties of rice cake”

variables Hard (g) Adhes Spring Cohes Gum Chew
Aging Time

4 br 456.12” -143.0a 0.928a 0.604a 273.65b 253.00b

24 br 1301.6a -123.5a 0.913a 0.562b 741.56a 676.76a

LSD 136.83 48.781 0.031 0.0245 66.925 61.685

F values 165.14*%*Y 0.70 0.96 12.69* 211.40%** 204.10%**
Storage Temperature

-20°C 877.4ab -92.21a 0.926a 0.580a 494.68b 455.27b

4°C 990.74a -168.9b 0.923a 0.584a 592.41a 547.25a

25°C 768.48b -138.6ab 0.913a 0.584a 435.73b 392.12b

LSD 167.58 59.745 0.0388 0.03 81.967 75.548

F values 3.80* 3.61* 0.26 0.04 8.06** 9.22%*
Drying Type

MW? 560.01c -187.4b 0.9208a 0.5966a 331.07c 301.05¢

MWH 862.68b -94.20a 0.9111a 0.5721a 717.54a 656.93a

MWV 1213.9a -118.1a 0.9300a 0.5797a 474.21b 436.65b

LSD 167.58 59.745 0.0388 0.03 81.967 75.548

F values 32.99%** 5.68* 0.51 151 49.15%*=* 48.89%+*
Replication

1st 903.74a -143.52a 0.918a 0.588a 512.60a 463.62a

2nd 854.01a -123.0a 0.924a 0.578a 502.61a 466.14a

LSD 136.83 48.781 0.031 0.0245 66.925 61.685

F values 0.57 0.76 0.16 0.73 0.10 0.01

1)Hard; Hardness, Adhes; Adhesiveness, Spring; Springiness, Cohes; Cohesiveness, Gum; Gumminess, Chew; Chewiness.

“Mean scores in column within variables followed by the same letter are not significantly different at the p<0.05 level using
Least Significant Difference test.

D wx_wxs: Significantly different at p<0.05, p<0.01, p<0.001 in ANOVA test.

“MW: microwave treated rice cake, MWH: microwave and hot air treated rice cake, MWV: microwave and vacuum treated rice
cake.
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Fig. 1. Scanning electron micrographs (SEM) of rice cake prepared with various drying methods. A: microwave
treated rice cake, B: microwave and hot air treated rice cake, C: microwave and vacuum treated rice cake

Table 5. Analysis of variance, mean intensity and LSD values for sensory evaluation of rice cake prepared with

various drying methods

Sensory characteristics”

Source of variables

Color Hard Spring Chew Accept

Aging Time

4 hr 6.704a” 4.099b 6.432a 6.506a 6.580a

24 hr 6.000b 5.988a 5.099b 4.469b 4.790b

LSD 0.327 0.434 0.512 0.463 0.386

F values 18.11%**Y 74.21%** 26.51%** 75.75%** 83.97*%**
Storage Temperature

-20°C 5.852b 5.296a 5.463a 4.907b 5.926a

4°C 6.407a 5.000a 5.944a 5.741a 5.611a

25°C 6.796a 4.833a 5.889%a 5.815a 5.519a

LSD 0.400 0.531 0.627 0.567 0.473

F values 10.99*** 1.52 1.38 6.18%* 1.59
Drying Type

Mw? 6.685a 4.593b 5.500b 5519 5.630b

MWH 6.000b 5.556a 5.389b 5.296a 5.130c

MWV 6.370ab 4.981b 6.407a 5.648a 6.296a

LSD 0.400 0.531 0.627 0.567 0.473

F values 5.74** 6.51%* 6.21%* 0.77 11.97***

"Hard; Hardness, Spring; Springiness, Chew; Chewiness, Accept; Acceptability.
“Mean scores in column within variables followed by the same letter are not significantly different at the p<0.05 level using

Least Significant Difference test.

Mx xx xxx: Sipnificantly different at p<0.05, p<0.01, p<0.001 in ANOVA test.
“MW: microwave treated rice cake, MWH: microwave and hot air treated rice cake, MWV: microwave and vacuum treated rice cake.
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