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Effects of Freezing and Microwave Heating on the Textural Characteristics
of Nonwaxy Rice Flour Gels and Rice Cake(Injolmi)

Koh Ha-Young
Department of Food Science & Nutrition. Woosuk University

Abstract

The textural characteristics of nonxaxy rice flour gels and rice cake(Injolmi) with different water contents and
additives were evaluated after freezing and microwave heating. As moisture content of rice flour gels increased from
45% to 55%, its hardness and gumminess decreased, but adhesive and cohesiveness had no significant difference.
Microwave heating did not markedly affect the texture but frozen storage was very effective to prevent the hardening
of products. Hardness of reheated rice gels increased more rapidly in non-packaged sample than in PE wrap film and
affected by storage time of 24hrs at 20°C. As sugar content of rice flour gels increased from 0% to 10%, its
hardness, adhesiveness, and gumminess decreased, while cohesiveness did not change.
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Table 1. Instrumental texture characteristics of rice flour gels after 3 days frozen storage and heating treatments

MC . Hardness Adhesiveness Cohesiveness Gumminess
Heating methods . .
(%) (ke) (kg mm) (Dimensionless) k)
Control 433£0251a 1.18£0.299 125£0.174 5.45+1.000
45 Steam 3.661+0.324 1.51£0.357 1.38+0.572 5.38£2.680
Microwave 4.81+0.755 1.35+0.346 1430317 7.00£2.370
Control 324£1.760 1.82£0.800 1.10£0.133 208t 1.545
50 Steam 2.46+0.501 2.00+0.501 1.17£0.401 2.58+£0.547
Microwave 2.79+0.857 2.10+0.807 1.02£0.222 3.61+0429
Control 1.82+0.203 1.30£0.158 1.11£0.102 2.59+0.324
55 Steam 2.10£0.395 12710226 1.20£0.509 3.04£1.670
Microwave 2.00£0.248 1.29£0.068 1.27+0.203 3.20+0.259
"Mean=tstandard deviation of 7 measurements after 6 hrs of heating treatments.
Table 2. Changes in hardness of rice flour gells@S%WC) 3 1Fvle) ZAELE 7AH Moz RAS &

according to the storage and heating treatments

unit : kg
Storage  Heating Storage time(days)
temp. methods 3 6 9
+ 2 = o
g Seam 4660755 5020993 50530797
Microwave 40140755 5361284 5361106
s Steam 3180809 101411088 102620.569
Microwave ;00893 95141021 9580938

*Mean*standard deviation of 7 measurements after 6
hrs of heating treatments and initial value(control)
before storage was 4.33+0.251.
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Table 4. Effect of sucrose contents on instrumental texture characteristics of rice flour gels by heating methods

after 3 days frozen storage
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= % S8 2 cohesiveness= W37 H Ao

Table 3. Instrumental texture characteristics of Injolmi
(rice cake) after frozen and heating

Hardness  Adhesiveness Cohesiveness Gumminess
(kg) (kg-mm) (Dinersionless)  (kg)
L18£0082° 116%0828 122+0109 132£0.184

Heating
methods

Control

Steam

Microwave 2790857 2.10+0.807

27510217 1.57£0547

10220222

14720314 4200402

"Meantstandard deviation of 7 measurements after &

hrs of heating treatments.

Heating Texture parameters Sucros(%)

methods 0 0.1 1.0 50 10.0
Hardness(kg) 1.82 % .20° 25472 2.16% .43 246+ 40 3.77%£.56

Control Adhesiveness(kg) 13016 134+ .24 1.17x.18 1.10£ .26 1.63+.28
Cohesiveness 1.11£.10 12225 142+ 26 1.18%+ .21 1.21 .08
Gumminess(kg) 259+ .32 322+1.68 3.01% 47 2.94+ .82 457+.74
Hardness(kg) 2.10* .40 4.06% .60 322+.23 449+1.78 4521 48

Steam Adhesiveness(kg) 127+.23 1.51£.05 1.17£.18 1.59+ 42 163£.09
Cohesiveness 1.20+ 51 129+ 25 1.37+.17 1.36% .31 128+ .11
Gumminess(kg) 3.04+1.67 529*131 444+ 84 553+3.22 5.82+1.02
Hardness(kg) 2.00£0.25 3.83*+.39 325+ .54 5431145 578 .59

Micro wave Adhesiveness(kg) 1.29+0.07 1.321+.28 1.18=.04 1.58+.42 1.62 .08
Cohesiveness 1.27+0.20 1.20%.16 1.24%.17 127+£.19 1.40+.08
Gumminess(kg) 3.20£0.26 428+ 57 403+ 85 7.01+2.63 8.14+1.16

*Mean=*standard deviation of 7 measurements after 6 hours of heating treatments.

3.61£0429
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Table 5. Changes in hardness of rice floar gels(50%WC)
with addition of waxy rice flour after 3 days freeze
storage and heating of steam and microwave.

Heating Added waxy rice flour(%)

Source 0 25 50 75
Steam 2861029° 1.65+0.11 095£017 0461004
Microwave 289£034 210025 1512019 058%0.12

*Meant standard deviation of 7 measurements after 6
hrs of heating treatments.
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Table 6. Changes in hardness of rice flour gels after
frozen and heating during storage(20C)

(unit : kg)
Food Heating  Packaging Storage time(hrs)
items  methods methods 03 08 18 54 24
Rice flour Steam Non 1.16 294 457 539 642
gells PE wrap 1.16 143 197 246 445

Microwave Non 1.18 269 3.18 3.67 575
PE wrap 1.18 220 233 279 459

Injolmi  Microwave Non 1.83 2.15 215 2.17 383
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Table 7. Changes in weight loss of rice flour gells in
packaging methods after frozen and heating
during storage(20C)

(uint: %)
Food Heating  Packaging Storage time(hrs)
itemns methods  methods 0 2 6 24
Rice flour Steam Non
gells PE wra 041 185 196 245
Microwave O™ 003 037 054 092
PE wra

Injolmi  Microwave Non 052 200 211 2.8
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