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Eating Qualities of Frozen Cooked Rice on the Thawing Condition
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{Abstract)

It attempted to determine the effect of various thawing methods, such as pressure
cooking, conventional cooking, microwave heating and thawing at room temperature,
on the quality of frozen cooked rice using Nongan variety of rice. These effects
were analysed at three different periods-after 10 days, 30 days, and 90 days. It
conducted a physico-chemical analysis(moisture content, dehydration rates, color value
and texture) and sensory evaluation on the frozen-thawed cooked rice. The study
showed that there were no significant differences on the quality characteristics of
frozen-thawed cooked rice during the storage of 90 days. However, the thawing
method of pressure cooking caused high moisture content and decrease in hardness
on the cooked rice, the desirability for the rice didn’t diminish compared with the
cooked rice just after cooking. The quality characteristics of the cooked rice after
frozen-thawing by conventional cooking and microwave heating were similar with
that of the cooked rice just after cooking. Thawing at room temperature caused a
significant decrease in quality characteristics.
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(Table 1) Moisture contents" of frozen preserved cooked rice at different periods with various
thawing methods

!\ frozen storage ‘]

‘ - period(day) 0 10 30 %0

‘ thawing (control)™!

method
pressure cooker 58.10£0.894 66.07 1,278 65.47+0.648= 65.00£0.158
conventional cooker 58.10+£0.894 61.50+ 1.6480 60.87 +0.258 61.53+1.1080
microwave oven 58.10+0.894 58.30+0.954¢ 59.57+£2.3240 59.23 4 1.704r
thawing at room temp. 58.10+0.894 58.47 +0.854¢ S8.87+1.514 58.73+2.4740

1) Means in rows and columns with different superscript letters are significantly different. (P {0.05) Capital

and lower case letters refer to rows and columns.

2) Values represent mean + SD
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Zote] AT O, BAPPES $4%A @ Dun-
can®] thH¢9 ZHA(Duncan’s multiple range test),

Pearson®] A&7 EA(Pearson’s correlation) 5°)
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(Table 2, Color values" of frozen preserved cooked rice
at different periods with various thawing methods

T~

frozen storage

- period(day) 0 0 i 20 %0
thawing (control? !
method
Lightness(L)
pressure cooker 76.3+0.864 76.8 -+ 1.0548: 75.5%:0.608 77.1+0.264
conventional cooker 76.3+0.86* 76.0+1.05% 75.84:0.85% 76.5£0.2040
microwave oven 76.3+0.86* 75.3+0.21% 75.4%1.274 75.5+£0.254
thawing at room temp. 76.3+0.86* 76.3+1.21% ‘l 75240258 76.6 1.514
Redness(a) 1
pressure cooker -2.3+0.154 -2.1+0.45% E -2.1£0.56% 2.1£1.01M
conventional cooker -2.340.05% -2.241.024 1 -2.140.324 2.31£038% |
microwave oven -2.3+0.154 -2.4+0.644 -2.3+0.154 -2.6+0.804
thawing at room temp. -2.3+£0.154 -2.1£0.70% -2.1£0.15% -2.1£0.424
Yellowness(b) |
pressure cooker 4.3+0.064 [ 49+4051m . 5.0:£0.20% 5.0+0.494
conventional cooker 4.3+0.064 4.0+ 1.144 [ 4241228 4.2+£0.604
microwave oven 4.3+0.06% 4.2+0.67% 451044 4.3+ 1.407
thawing at room temp. 4.3+£0.06% 42+057~ 4.3+0.264 4411284

1) Means in rows and columns with different superscript letters are srignificantly different. (P < 0.05) Capital

and lower case letters refer 10 rows and columns,

2) Values represent mean + SD
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(Table 3) Hardness, Adhesiveness and Cohesiveness® of frozen preserved cooked rice at different
periods with various thawing methods

frozen storage ;

thawmg at room temp. l 0.439 0. 0()6\ :

) 388 +0.0128

0.393 1+ 0.0038¢

0.394+0.0( )8“

period(day) 0
thawing (control)* ’ 10 30 %
~.
method \\\
Hardness |
pressure cooker 3351 +1.94 315.6 4 12.24¢ 325.3+10.5% 31232624 !
conventional cooker 335.1+£1.90 3272+ 19.64m 330.6+26.5" 320.0+ 2.3 ‘
microwave oven 33514194 3535%2.50 351.5£25.6% 350.9+ 10.040 }
thawing at room temp. 3351194 429.5 429 4 432.123.9% 4255+ 33.0%
Adhesiveness ) . - ‘
pressure cooker 154.3:+5.94 180.3 3. 180 1720+ 14.0480 l 177.1 £ 1318
| conventional cooker 1 154.3+59* 145.5+7.94 147.0 42 070 152.6 0.6
‘ microwave oven 154.3+5.9» 151,04 12,94 156.6 +4. 1A 147.54:29.0%0
thawing at room temp. . 15434594 138.34+4.5% 1347 £29.1% | 1379+£52%
Cohesiveness g N 7 R o .
pressure cooker 1 0.4392 0.006% ; 0.420+0.005+ ‘ (0.4250.0194 | 0,427 £0.00440
conventional cooker 0.43910.0060 | 0.427+0.0044 ‘ (.4290.0014 0.430+0.0244
microwave oven 0,439+ 0.006% © 0.461 +0.0068 : 0.465 £ 0.0108 0.459 +0.0078
\

1) Means in rows and columns with dl“ercnl superscript Icmr\ are

and lower case letters refer 1o rows and columns.

2) Values represent mean + SD

stgnificantly dlmrenl (P {0.05 Caplml
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{Table 4) Springiness, Chewiness and Gumminess" of frozen preserved cooked rice at different
periods with various thawing methods
’i\ frozen storage
. xm)d(day) 0 10 30 90
thawing {control)?
method
Springiness
pressure cooker 0.696+0.021~ | 0.721 £0.0084 | 0.728 £0.020%> | 0.723+0.0124
conventional cooker 0.696+0.0214 | 0.705+0.0034 | 0.706 £0.01140 0.710+0.0044=
microwave oven 0.696+0.0214 | 0.758+0.019% | 0.759+0.009% 0.743 £0.04448e
thawing at room temp. 0.696+0.0214 | 0.646+0.025% | 0.635+0.023%  0.641+0.030%
Chewiness
pressusre cooker 105.5+3.74 1019+ 1,74 105.249.0% 102.2 £ 8.24
conventional cooker . 105.5+3.74 106.6 45,14 1051+ 10.14 106.1 £9.7%
microwave oven | 108.5+3.74 109.2 £ 3.54 108.4 £ 3.24 107.0+7.04
thawing at room temp. 105.5+3.74 107.2+7. 14 105.3 4 12.94 105.5+5.24
Gumminess
pressure cooker 1452+ 15.14 142.1 £2.74 143.0+2.84 141.3+£9.040
conventional cooker 1452+ 15.14 141.5+6.34 143.7£5.240 142,01+ 10.840
microwave oven 1452 +15.14 161.0£16.740 | 162.6116.24 163.4 £ 8.54
thawing at room temp. 1452+ 15.14 173.7+£13.3k 17424 5.58 172.6419.58
1) Means in rows and columns with different superscript letters are significantly different. (P { 0.05) Capital
and lower case letters refer to rows and columns,
2) Values represent mean + SD
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(Table 5) Effects of frozen storage periods and thawing methods on sensory characteristics of

cooked rice"
Frozen storge period| 0 10 30 90
(day) thawing| Control  Pressure Conven- Micro- Thawing  Pressure Conven- Micro- Thawing  Pressure Conven- Micro- Thawing
.method cooker tiomal wave at room cooker onal wave atroom cooker tfional wave at room
Characteristics cooker oven  temp. cooker oven  temp. cooker oven  temp.
Appearance
Color 329 229 3 34 48 243 38 329 471 214 343 300 4%
+0.76¢ 20490 £0.76¢ £090«¢ 1053 +053 +0.38% £0.76% +049 =038 +053¢ £0.82% £053
Shininess i 357 35T 300 1D ROVA T ¥ AR T R W X] 400 371 343 L4
+095% £0.79% £0.53 +082F 049  +076> £0.53 £053 053 +058 =076* £0.53 +£038
Watery degree of 329 414 343 2T 1.29 400 343 257 143 400 357 210 129
surface £0.49%¢ (60« £0.79 £0.49¢ +£049 082 098 £0.53¢ £0.53 058> 053 £0.499 +0.49¢
Flavor }
Roasted nutty odor kNl 357 34 3y 30 157 343 35T 300 400 386 343 300
076 +£0.53 £0,53 £0.53 +£0.820  £0.53 1053 £098 £082  £0.58 £090 £0.790 £ 1.00°
Sweety odor 343 357 343 351 1y 343 329 357 286 3430 329 39 4
+0.98% +0.53 £0.79 £0.53 £0.53  £053 £076%+£0.53 069 =079 076 £0.76%+1.13¢
Roasted nutty taste 357 343 343 343 183 343 343 329 24 370 387 35T 24
‘ £0.53%  +053F £0.5% 079 <053  +053 +053 £095% 069 £076 £0.5F +£0.53 0.6
: Sweety taste k! 357 35T 343 2m 343357 343 100 357 35T 343 209
=076 +0.790 +0.790 £0.79% +0.76%  +0.79 ~0.53> £0980 +0.82 £053 053 £0.79% 076
Texture
Hardness 35 200 00 400 429 243271 400 414 229 300 386 400

3
0,53 +082 +0.82% +0.58 +049  +098% £0.76* £1.00+ £0.69 076 =082 £0.69% +05&
Irregularity of hardness) 2.57 286 257 286 414 271 243 300 386 270 2710 314 400

053  +0.69 £079 +069 069  £076 +£053F x058 £090> +0.76 £0.76 +0.69* +082 !

Stickiness 329 400 314 3 1.57 386 300 329 129 414 300 314 143

10.76% 082 £0.69 069 +0.53 ,+‘,0,69““‘ +0.82¢ +£0.76% 049  +£0.38 +1.000 £069 +0.53¢

Inner moisture 257 39 257 1.86 386 343 257 L7 386 329 243 197

: 053 +0.76 £0490 =053 £0.69% =069 £0.5%k £079% 2076« 090 +£0.49% £0.53¢ £0.7%
Ease of swalling 329 in 357 343 1 .86 386 386 329 186 400 37 343 20

1049 076 £0.53 =05F +0.69° 2069 £0.6% +04% £069 082 £076+ £0.53 +082°

Overall eating quality | 3.57 357 386 371 1.43 343 3 3§ 171 37 386 357 143

£0.79  £0.53F £06% 095 +053>  £0.53 £049 =079 049 049 2069 205} =053

1) Means with different letters with m the same row are significantly different(P (0.05). As the value increase 1 to 5. the intensity of

sensorycharacteristics increases.

A Soldeh 2 Wl B3 5485 FolME #d A, B dTdMe B 5493F & v %
o B717F &7], ¥RAH & AudAE 7M. B 71AE Al EEE ¢ i

=3 e BT VA S 4] FRAAE

ZARE Hokou BAs e AuAFE Vel
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(Table 6) Correlation coefficients between each sensory characteristics
Color Shininess Watery Roasted Sweety Roasted Sweety Hardness Irregularity Sticki- Inner  Ease of Overall
degree  nutty  odor  nutty  taste of hardness ness moisture swalling eating
of odor taste quality
surface
Color - - -
Shininess -0.55* - - -
Watery degree of | -0.65™ 0.74™ -
surface
Roasted nutty odor | -0.33" 0.30" 0.34™ - -
Sweety odor 0260 0.45 0.40™ 037 - - -
Roasted nutty taste [-0.51*" 0.60"* 0.53 021" 037" - - - - -
Sweety taste 036" 0.59" 043 026" 043" 0.5 - - -
Hardness 0.457-0.45" -0.59™ -0.19° -0.22* 041031 - - - -
Irregularity of 0.317-0.52* -0.44* -0.13 -0.28" -0.46""-0.39" (.38
 hardness
iStickiness -0.65* 063" 0.73™  0.24°  0.36" 0.50"" 0.47 040" 042 - - - -
Inner moisture -0.56" 0.56™ 0.68™* 0.26° 0.33" 045" 0.38""-0.55"" -0.45" (.58
Ease of swalling |-0.59" 0.68" 0.66™ 0.36™ 0.31" 0.55* 047" 0.54"" -0.54"" 0.63 0.61'"
Overall eating 0487 0.73" 0.657" 0.27" 048 0.61" 056" 039" -0.55" 0.64™ 051" 0.63"*
quality
* k% oekx - Significant at P(0.05, P (0.01 and P {0.001, respectively
V. 89 A H Tk
B APE ool ik 8sehe 98w (3 2 2 )
R WS 7IZPE R0, 30, 909 »gi§+_§z
dEstol(aE 7t dubgE sk, dAlA vt D kB, Rifid . BRSO ZLIHT 20
A, A2HAD, ol o] W) sEgE drss. A KERODES D00 H ARKEREEE, 3209), 1981,
S Z2AZ, EEA Gl n)Ae 94gs =AY 653
o W BE 7|30l mE o) ojgelH - v]A 3 20 HA47, o3 %ZV’:E 3 AT At ¢
W AET S A9 Holst glolN 909 Al o 8w, 247 Y vl At 9F @
W B mE FE wake e Aew AbR b2 E )8t g z]. 27(5), 1995, 783.
vk AFPE FAE AE Aut A *l B e Bl G el gt gt %}H}-
Bob $EPF AR SelA Aolrt Ao} NE of salel vl Qg oo ers) A,
T R "oz kgl dubds all% Al (3).1996.504.
AAA] Al s Ak A5 Alget faiek 54 4 P o SRR RO IKERIGEIE R L 5%
5448 7R Qe 9vtgE sisAlge] v IR RO BB DL, DARIREEE. 46
Fx7t B el ws) okt w8 Hake)d {6), 1995, 539
ok W dE dlE ARE FA 50 443 9 VIR A RO R DRI AR 2 D RIS
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