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Abstract

The purpose of this study was to derive the conditions for manufacturing rice porridge with optimum properties after reheating.
The characteristics of rice porridge according to the soaking time, water addition rate, heating temperature, heating time, and cooling
conditions were compared using the ‘Samkwang’ cultivar. In Step I, as the heating temperature increased, the weight change
decreased and the viscosity increased, and the temperature known as the main factor of the gelatinization also appeared to affect
the viscosity increase. In Step II, the viscosity and the texture properties was not significantly different as the soaking time was
reduced, and 10 minutes was suitable because of due to the shortening effect of the total process time. In Step III, the residual
heat was lowered by cooling after the rice porridge production, so the viscosity could be greatly reduced. Also, it was confirmed
that the water addition rate of 900% and the heating temperature of 15 minutes were optimal manufacturing conditions. The next
study will investigate the porridge processability of rice cultivars using these results.
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Table 1. Experimental design to find processing conditions of rice porridge with optimum properties after microwave range

reheating
Processing conditions (fixed and variable)
Step" Key factor” Washing Soaking Draining ~ Water addition = Heating Heating Cooling
(times) (min.) (min.) (%) (C) (min.) (10C, 10 min.)
Water addition rate 10 60 30 Variable” 100 15 Off
I Heating temperature 10 60 30 900 Variable 15 Off
1 Water addition rate 10 60 30 Variable 140 15 Off
Soaking time 10 Variable 30 900 140 15 Off
Cooling condition 10 10 10 900 140 15 Variable
[  Water addition rate 10 10 10 Variable 140 15 On
Heating time 10 10 10 900 140 Variable On

D Step: Number of reviews performed in units of key factors.
? Key factor: Variable condition among 7 processing conditions.

% Variable: 2 to 5 detailed variable conditions for each key factor (see Table 2).
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Table 2. Weight change rate, viscosity, and texture properties of reheating porridge made with various processing conditions

Weight

Texture properties

Step Key factor Van'.a'ble change Viscosity
conditions rate (%) (cP) Hardness Cohesiveness Springness Gumminess Chewiness
500 61.0+3.7" ND? 2,5914482  0.16+0.05  0.48+0.11 424+139  211+102
Water addition
ate (%) 700 79.6£3.1  26,430+806 580425  047+0.08  0.78£0.05 272435 213426
tvalue”  -6.666" - 7.225" -5578""  —4243" 1833 -0.039™
I a b NS NS NS NS NS
. 120 75.542.5°  19,500+£32 417+127™ 0.60£0.03™  0.89+0.04™  248+64 220+49
temp?;mg (©) 140 68.6£0.6°  50,730+85° 31044 0.630.03% 091002 195221 178+19"
160 60.2+6.6° 5517043352 435+188™ 0.65£0.08" 0.88+0.08"°  279+£86™  238+53"S
700 56.4+0.3° ND 1,303492°  0.46+0.09" 0.88+0.10"  585+79° 521+125°
Water addition 900 66.8£1.5° 51,38042,128  366+23°  0.65£0.02" 0.88£0.01°  239+11° 211+10°
rate (%) 1100 763+1.3"  6,180£1,249  959+122° 0.39+0.06°  0.91£0.02™° 36641 33336°
il t-value - 31727 - - - - -
. 10 66.5+2.0%° 49,350+£1060™  366+41°  0.66+0.02" 0.89+0.02°  241+41™ 21326
tiri(e’al(ﬂn?ji) 30 69.742.8" 46,06046479"  498+69"  0.54+0.05° 0.79+0.06° 265821 210+7
60 67.8£2.4™ 51,380+2,128™  366+23°  0.65£0.02° 0.88£0.01* 23911 211x10™
. off 69.8+0.3  55,950+2,843 523418  0.59+0.03  0.89+0.01 306426 271421
Cizgﬁ?fn Oon¥  705:05  22,400+408 458457 0.6120.03  0.8740.02  279+41 243+32
t-value 2.120™ -16.578" -1.883% 0971 -0.894™  -0963%  -1259™
800 64.30.0° ND 726£76"  0.57+0.04"° 0.91£0.04° 41773 381+78°
850 68.2+2.0° 51,80042,921°  522+34°  0.51£0.03™ 0.80£0.01" 26248 210+6°
Watei aﬁ,‘/ﬁ)ﬁ(’n 900  70.5:0.5° 22,400+4408°  458+57°  0.61+0.03 0.87+0.02° 279441  24332%
I e 950 73404 23,64042,349°  470£118° 0.52+0.05™° 0.85+0.07° 242448 204+26°
1000 743404 15,66042,754°  624+181" 0.55+0.12™ 0.90+0.04°  329+46° 294432°
13 76.5£3.8"  10,980+2,546° 1,283+37°  0.36£0.07°  0.90£0.03"°  440+74° 397+80°
. 14 76.0+0.9°  14,320+5582%  980+34°  0.42+0.10° 0.84+0.04"  409+80°  346+82%
tiﬂ:a(tgi , 159 705+05° 22,400+408° 458457 0.6140.03° 0.87:0.02%° 279441 243432°
16 67.6:1.1%  52,640+4,987°  538+57°  0.56£0.02°  0.84+0.05™  302+21° 254+7°
17 65.240.6° ND 434437 0.66£0.02°  0.86+0.03™  286+23° 245+14°
Commercial product Control® 23,3404+2.,473 250+16  0.62+0.03  0.91+0.02 15446 139+6
Optimal porridge Sample® - 22,400:£408 458+57  0.61£0.03  0.87+0.02  279+41 243432
t-value - 0.650™ -6.032"  0316™ 2.085™ -5242" -5525

D" All results are expressed as meantstandard deviation (n=3).

2 ND: not detected.
3 *p<0.05, “p<0.01,
% NS: not significant.

EE

% Measured once with the same sample.

<0.001.

® Commercial porridge purchased and analyzed for comparison with sample data.
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| Washing |
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| Soaking |
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| Adding water I
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| Heating |
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| Packing I
| Immediately

| Cooling |
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| Refrigerated storage I

i Reheating

| Porridge intake I

Fig. 1. Flow chart of processing conditions for rice
porridge base with optimum properties after microwave
range reheating.
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