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Effect of Microwave Reheating on the Quality of Cooked Rice
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Abstract

Changes in quality of cooked rice after microwave reheating were evaluated. Ceramic coated
microwave oven reduced a reheating time(1 min). Storage temperature, storage time and microwave
reheating did not affect the color value of cooked rice after microwave reheating. Hardness of cooked
rice after microwave reheating decreased in frozen storage treatment. Photomicrographs of cross—
section of cooked rice after microwave reheating showed restoration of starch. Effect of storage
temperature and time were not significant in appearance, aroma, taste and texture of cooked rice
after microwave reheating for sensory evaluation test.
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Table 1. Effect of nonceramic or ceramic coated mic-
rowave oven and storage condition on rehea—
ting time of cooked rice in microwave auto

heating (min)
Reheating time(min)
Storage
time(hr) A B
-20 -5 -15 -20 -5 15
6 612 354 341 425 246 232
8 603 415 342 336 242 224
10 6.07 407 34 400 240 222

A Nonceramic coated microwave oven
B: Ceramic coated microwave oven
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Table 2. Effect of coating and storage condition(6hr)
on color value and hardness of cooked rice
in microwave auto heating

Storage

*® * »*
temperature(°C) L a b* Hardness(g)
T 6812 -212 A 2.30 2066
15 6805 -2.24 212 2015
-5 6955 -2.26 2.13 1635
-20 6910 -223 223 1290
15 6910 -2.14 B 2.39 2235
-5 69.10 -2.19 19.8 1290
~-20 69.30 -2.16 2.30 1206

T Temperature of electric rice cooker
A® Nonceramic coated microwave oven
B: Ceramic coated microwave oven

Table 3. Effect of nonceramic or ceramic microwave
oven and storage condition(8hr) on color value
and hardness of cooked rice in microwave
auto heating

Storage . . .
temperature(°C) L a b*  Hardness(g)
T 6853 -2.01 A 191 1587
15 69.31 -2.11 1.29 1883
-5 67.39 -2.09 1.37 2120
-20 66.07 -2.08 B 1.52 1674
15 6845 -2.03 1.58 1735
-5 59.80 -2.02 1.37 1862
-20 67.89 -2.18 1.34 1323

T: Temperature of electric rice cooker
A: Nonceramic coated microwave oven
B: Ceramic coated microwave oven

Table 4. Effect of nonceramic or ceramic coated mi-
crowave oven and storage condition(10hr)
on color value and hardness of cooked rice
in microwave auto heating

Storage . . .
temperature(°C) L a b Hardness(g)
T 68.87 -2.12 1.82 2668
15 6975 -2.09 1.73 2695
-5 6832 -2.06 1.68 2130
-20 69.00 -2.26 1.96 1750
15 69.64 -2.30 B 2.03 1753
-5 63.39 -2.16 1.66 1637
-20 69.38 -2.26 1.47 1792

T: Temperature of electric rice cooker
A: Nonceramic coated microwave oven
B: Ceramic coated microwave oven

W7 A golnt WA A W) ek Ao} o) g
Aoz vehgd] o & Wl o shel wrake] 2ol
Gae B Aoz PG BRI o Be



vte)z 23 Arhde) ke A vixje 9% 507

ko] ¢ AxHe B Axr) Fadtes Ao
HyEgoew(ll), dutd ez A LX7} 65°CollA
uhe AR A$ 235 AP ki FEAHLZ
Zr4xab]wk el 23E o} v] Ak} o] uh-g-3}ed 7+
W EAo] A E ) HAS doy)A fc}(12). Bl
A Al7}e] Z7}ghol whel zhi HAF Y A =r) Wt
3A ),

Fig. 1. Scanning electron micrographs(SEM) of cross-
section for cooked rice during storage in elec-
tric rice cooker.

a) 6hr b) 8hr ¢) 10hr
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Fig. 2. Scanning electron micrographs(SEM) of cross-section for cooked rice during storage at 15°C and microwave
heating.
A’ Cooked rice reheated with nonceramic coated microwave oven
B: Cooked rice reheated with ceramic coated microwave oven
a) 6hr b) 8hr «c¢) 10hr
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Fig. 3. Scanning electron micrographs(SEM) of cross-section for cooked rice during storage at -5°C and microwave
heating.

A: Cooked rice reheated with nonceramic coated microwave oven

B: Cooked rice reheated with ceramic coated microwave oven
a) 6hr b) 8hr c¢) 10hr
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Fig. 4. Scanning electron micrographs(SEM) of cross-section for cooked rice during storage at —20°C and microwave
heating.
A: Cooked rice reheated with nonceramic coated microwave oven
B: Cooked rice reheated with ceramic coated microwave oven
a) 6hr b) 8hr ¢) 10hr
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Table 5. Effect of nonceramic or ceramic coated mi-
crowave oven and storage condition(6hr) on
sensory evaluation scores of cooked rice in
microwave auto heating

Storage

ture(°C) Appearance Aroma Taste Texture
T B 53 5.3 A 54 54
15 6.3 6.3 6.1 53
-5 58 6.3 57 53
-20 55 5.7 5.6 48
15 6.1 6.1 B 5.6 58
-5 6.0 59 5.7 59
-20 6.1 58 59 6.1

T: Temperature of electric rice cooker
A: Nonceramic coated microwave oven
B: Ceramic coated microwave oven

Table 6. Effect of nonceramic or ceramic coated mi-
crowave oven and storage condition(8hr) on
sensory evaluation scores of cooked rice in
microwave auto heating

Storfuiz(oc) Appearance’ Aroma Taste Texture
T AT 47 , 59 48
15 55® 58 51 50
-5 5.3% 6.1 57 57

-20 54° 61 57 53
15 6.3" 61 D 63 58
-5 6.6° 6.1 59 62

-20 64 58 63 62

T: Temperature of electric rice cooker
A: Nonceramic coated microwave oven
B: Ceramic coated microwave oven
* Significantly different at p=0.01
®Values with the same alphabet within a low are not
significantly different at 0.05% level

Table 7. Effect of nonceramic or ceramic coated mi-
crowave oven and storage condition(10hr)
on sensory evaluation scores of cooked rice
in microwave auto heating

Storage

temperature(°C) Appearance Aroma Taste Texture
T 49 41° A 51 48
15 5.2 57 5.2 47
-5 58 6.6 56 45
-20 59 57 59 49
15 6.0 6.2° B 5.3 53
-5 6.5 6.3° 59 6.3
-20 57 6.2° 64 59

T: Temperature of electric rice cooker
A Nonceramic coated microwave oven
B: Ceramic coated microwave oven
**Significantly different at p=0.01
® Values with the same alphabet within a low are not
significantly different at 0.05% level
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