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Abstract

In this study the effect of rice type and cooking methods on the quality of cooked rice during cold storage were
investigated to develop home meal replacement (HMR) products. The chemical and physical properties and sensory
quality of rice were studied by rice type (Oh-dae-mi, Baek-jin-ju S., and Indica) and cooking methods (electric rice
cooker and super heated steamer). Cooked rice was stored at 5°C for 3 days and the moisture content, color, reduc-
ing sugar content, texture profile, and sensory evaluation were analyzed. The results show that rice type Baek-jin-
ju S. has the highest moisture content and that color and textural properties are maintained during storage. Rice
cooked with an electric rice cooker has higher moisture content and better color properties; however, rice cooked
with a super heated steamer shows higher reduced sugar content with a softer texture. The selection of Baek-jin-ju
S. and cooking with a super heated steamer have a positive effect on the quality of rice during cold storage.
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Fig. 1. Schematic diagram of super heated steamer system.
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Table 1. Correlation between AE value and sensual difference.

Total color difference (AE)

Sensual difference

0~0.5 Trace
05~1.5 Slight
1.5~3.0 Noticeable
3.0~6.0 Appreciable
6.0~12.0 Much
over 12.0 Very much

Table 2. Measurement condition for texture profile analysis.

Item Condition
Instrument Texture Analyzer (TA-XT Express)
Test type TPA (two bite compression test)
Probe type cylinder (¢ 20 mm)
Deformation 70%
Force 10 kg
Pre-test speed 1.0 mm/s
Post-test speed 1.0 mm/s
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Fig. 2. Appearance of the rice particles depends on the rice
type; (A) Oh-dae-mi, (B) Baek-jin-ju S, (C) Indica.
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Table 3. Chemical properties of rice during storage as function of rice type.
Storage period Rice type

(days) Oh-dae mi. Baek-jin-ju S Indica
_ 0 67.80+0.28"" 70.18+0.25% 63.36+0.26™
M‘”Sf,}“e C/O‘“ems I 66.78+0.07% 68.61+£0.49% 63.09+£0.08"
%, wiw) 3 67.55+0.56™ 68.10+0.80% 62.1420.12%
, 0 0.97+0.00% 0.80-£0.00% 0.27+0.00
Re‘(i},}cu\ljvsv‘;gar 1 0.75+0.00% 0.48+0.00 0.35+0.00%
> 3 1.10£0.014¢ 0.81£0.00 0.32:£0.00%
. 0 77.06+0.14% 75.5040.13% 77.96+0.45°
%égI‘E‘“ff)s 1 77.78+0.11% 75.60+0.13% 80.13+0.30™
3 78.63+0.114° 76.540.04% 81.24:0.42%
0 -1.53£0.24% -0.89+0.04" 20.94+0.117°
(}é‘i‘]{:“flis) 1 -1.52+0.09* -0.89+0.07 -0.90+0.05""
col 3 -1.56+0.02% -0.95+0.06™ -0.85+0.03"°
oot 0 10.57+0.44% 10.51+0.124B 9.15£0.43%
Y(%IIOEVYEE)SS 1 10.41£0.14% 10.640.13% 8.90+0.04%
3 10.5240.02% 10.37+0.05> 8.84:£0.028

0 0.00 0.00 0.00

AE 1 0.74 0.15 2.18

3 1.57 1.03 330

" Values are average+standard deviation (n=3).

? Different letters in the same column or same raw were significantly different (p < 0.05).*B€ represents significant difference between storage periods,

abc

represents significant difference between rice types.
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Fig. 3. Textural properties of cooked rice as function of the rice type during cold storage.

Y Values are averagetstandard deviation (n=3).
? ABC represents significant difference between storage periods,
% Springiness and cohesiveness has no significant difference.

abe

Table 4. Summary data from sensory evaluation of cooked rice
samples.

Baek-jin-ju S.  Oh-dae mi Indica

Overall quality 64.2% 30.7% 51%

Flavor 40.4% 48.7% 10.9%

Taste 46.7% 42.5% 10.8%

Stickiness 75.4% 21.4% 3.2%

Appearance 61.4% 37.4% 1.2%
A T texture HSFe] AAE FeHY, SPPIET @
gl WA ze)d A9 WAl BE w)

AdEE Aoz AU

&=y &2
A Q) A= Wage] 64%= 71 =k, Qi

7} 31%, QPP %= 7HE WA 2AE ATHTable 4).

represents significant difference between rice types (p < 0.05).
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Table 5. Chemical properties of rice (Baek-jin-ju S) during
storage as function of cooking methods.

Storage Cooking methods
periods
(days) ERC SHS
_ 0 70.18:025%  66.3140.44"
Moisture Content 68.61£0.49%  65.52+0.68"
(%o, w/w) c Bb
3 67.550.56%  64.4140.32
. 0 0.80<0.00%  1.720.00™
Reducing Sugar 1 0.48£0.00°  1.64+0.01
(%o, w/w) A A
3 0.81:£0.00 1.84£0.01%
] 0 75.52+0.13%  77.71+0.13"
Lightness 1 75.6040.13%  77.27+0.01<
(CIE-L¥) . N
3 76.54+0.04%  79.02+0.07*
0 0.89£0.04  -1.36+0.04™
(%ﬁ%“zii 1 -0.89£0.07%  -1.230.05"
i 3 -0.95£0.06"  -1.27+0.00*
Color -5 =
0 10.5140.12°  9.86+0.13
Y(GC”IOEWQE)SS 1 10.64£0.13%  9.81:0.35"
- 3 10.3740.05%  10.030.15%
0 0.00 0.00
AE 1 0.15 0.46
3 1.03 132

! Values are average+standard deviation (n=3).

? Different letters in the same column or same raw were significant differ-
ence (p<0.05). B¢ represents significant difference between storage
periods, ™ represents significant difference between cooking methods.

T2 =43} tHTable 5). ERC} SHS %o & Ax
= FYZQl Apol& B o, ERC FHH] ] e = o
75.52+0.13°] 3L, SHS FH®H]= °F 77.71+0.13%, SHS %
Z7F 6 92 A4S el o2 YT 3 4
A= ERC 23] 7(-0.89+0.04)7F SHS Z2]7+(-1.36£0.04)
of Hl3le o F2 AS 7= ALE Yeigon, o
=¥ ERC Z8]74(10.51£0.12)7} SHS 2] 7-(9.86+0.13)2}
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+ SHSE |3 A 5= WAL mu|gt F7p7t A3y

Qom AT T3 7HA4ASE Ao Yeh) dapFo s
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1328, ERCE %23 A 8(1.03)°] B]&te] vz =7

Uelsth Je AT BE AR 2RekE 6 9

1

% slight2 Ax}o] Wigl= v A2 Zo=2 AT
(Table 1, 5).
=4(TPA

ke dapH o ® B FF] ofs H-HAR A
&, 71dxA, R, B A, Az, B4, A% S EEPE‘r
A HFHo 2 e FHRuE ofH %% pia=l| ‘”UP
 SEIAl A =rpel] whet A E Tk ek A7t =
Al olelt adEE RF Aolokt k. Hurlsl 4
%(hardness)x= SHSE %|3F ] 82K346.02+31.32 g),
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Fig. 4. Textural properties of rice (Baek-jin-ju S) during cold storage as function of cooking methods; each abbreviation means that
ERC =rice prepared in electric rice cooker, SHS=rice prepared in superheated steam.
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Fig. 5. Sensory evaluation data of cooked rice (Baek-jin-ju S) as
function of cooking condition; each abbreviation means that
ERC =rice prepared in electric rice cooker, SHS =rice prepared
in superheated steamer.
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