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Abstract

This study was investigated to examine the physicochemical properties of functional rice and the. adaptable .food
processing of the added functional rice. The functicnal rice are Sanghwang rice, Agaricus rice{fermented with basidiomycota),
Tochukaso rice, fermented with Monascus rubber rice. Fermented with Monascus rubber rice contains more crude protein,
curde lipid, moisture, and total dietary fiber. The cross sectional shapes of the functional rice show polygon shapes, the starch
granules of those rice are transformed. In sensory evaluation, fermented with Monascus rubber rice was showed the lowest
values for glossness, color, flavor, sweetness, harshness, overall acceptability. The textural properties for those ratios were
also affected by the period of storage. After 48 hours, the lowest hardness level was 30% Tochukaso rice addition, and the
highest hardness level was 10% Sangwhang rice addition case. In 30% Sangwhang rice, and 30% tochukaso rice case
gumminess values were decreased after 48 hours. But in 30% Sangwhang rice, and 30% Tochukaso rice case, the
chewiness values decreased. This result suggest that the most suitable addition ratio for the rice cooking condition is 10%

functional rice addition.
Key Words : functional rice, sensory evaluation
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<Table 1> Approximate composition of various rices

Normal rice 587102640 200+0078° 030+0026° 078+0007 123240361 7873

Brown rice 792400919 254404169 12040003 399400019 11.16+0.248¢  73.18
Fermented with Basidiomycota(Agaricus) 7.32+0.099 1.50+0.084> 0.25+0.022¢ 28740051 6.68+0.3372 81.38
Fermented with Basidiomycota(Sangwhang) 7.19+0.109"¢  1.290+0.031° 0.22+0.006¢ 3.47+0.170° 6.31+0.164% 81.01
Fermented with Basidiomycota(Tochukaso) 6.99+0.141°  055+£0.032% 0.12:+0.0072 3.25+0.286P° 751+£0.083> 8158
Fermented with Monascus ruber 829+0119° 348+0210° 0.16+0006P 484+.0763° 11.30+0.2509 71.93

Means+SD (n=6)
D values with different superscript in the same column are significantly different at p < 0.05 by Duncan’s multiple range test

Fig. 1. Scanning electron micrographs of cross - sectionning grains (X 1500).

A: Brownrice B:Normalrice C:Fermented with Basidiomycota(Agaricus)
D : Fermented with Basidiomycota (Tochuksdo)

E : Fermented with Basidiomycota (Sanwhang)

F : Fermented with Monscus ruber
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<Table 2> Sensory evaluation of cooked rice added with various rices ratios

7,06+ 1.68°

7.47 i 1.018

Nommalrice  7.71£1.112D  7.77+1.25¢ 735+137°  735+£158%  7.94+£1.44°
BR-10 739+1.04%  7.06+207%C 472+160°  606+198% 506+1.162¢ 650+1.58%¢ 6.39+1.24%8
BR-20 7114123 §72+187¢ 500417220  578+216® 494+1.26%¢ 60612108 5094 +1.43%M8
BR-30 683+1.10Pd  667+188%C 494+167%P  550+£151% 46141300 5564114620 5.94+0.94%f
Agari-10 556+1.042¢  622+183%C 628+164%C 5504147 450+£1.20%° 544418220 4.89+1.71bcde
Agari-20 528+1.02>  589+157%C 64441042 528+153 400+124P  483+169* 444112554
Agari-30 4941143 5.50+1.98%¢  7.44+1.42¢ 506+1.63% 367+£119% 45641822 38341543
Sangwhang-10  6.65+1.41b%¥ 6774144 718+143¢  724+156® 65341849  712+145° 571+1.83%f
Sangwhang-20 618+ 159%cde 641.+1.28%¢ 7184102 6124173 600+1.77°9 653+1.63%¢ 571+1.3%f8
Sangwhang-30  594+114%cd 62041168 629+186%¢ 571+209% 61241369 367411925 577+1.60%
Tochukaso-10  6.88+145Pde  724+1395¢ 682+181°  624+195% 677+1.92%¢  682+1.63> 659+1.28%
Tochukaso20  6.41+1.46%cde 635+1.80%¢ 6.65+1.80%¢ 594+171% 565+£220%0d  612+1.90°¢ 577+ 1.89%%
Tochukaso-30  5.88+1.32%0d  6.18+138%¢ 62941658 61811470 565418707 6414133 5.24:+1.30%f
FWMR-10 6.24+139%bcde 618+1.70%¢  647+0.80P¢ 582+159P 5.12+1.93%C  541+1.70% 32411397
FWMR-20 588+1.229cd  5884158%¢ 565+1588C 541+142% 477+220¢ 565417770 359+1.97%¢
FWMR-30 520+ 1907 50641822 4941208 5124158 371419 541+1.18P 2534155

Means+SD (n=16)

D values with different superscript in the same column are significantly different at P< 0.05 by Duncan’s multiple range test
BR-10 : Brown rice 10%, Agari-10 : agaricous 10%, FWMR-10 : Fermented with monascus ruber 10%
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<Table 3> Textural properties of cooked rice added with various rices ratios measured by texture analyzer
5 - Spingness . Cohesiveness = Gumminess Chewiness -
Normal Rice 158.56+11.58°D 73, 33+ 425C o.6s¢o.osab 0.26+0.04?P 333715835 2216+ 9.61%
BR- 10 137.40+ 547  -81.86+16.15>¢ 0.84+0.08d 0.31+£0.03¢ 4299+ 528> 3623+ 7.64b¢
BR-30 14767+1579°  -117.49+1591*  0.75+0.06%d  028+001Pde 4109+ 238> 3090+ 2.42b¢
Agari-10 151.08+£37.77°  -99.65+1074% 079+0072d  027+002%d  4108+1212> 3223+ 807>
Agari-30 7114+ 356 79151 941%¢  0.74+0.04%Pd 02340022 1669+ 1.89% 1236+ 1.96%
Sangwhang-10 14650+ 356P  -97.81+ 1.80%P 0.76+0.10%P<de  026+001%¢ 3847+ 6560 2930+ 7.78b¢
Sangwhang-30  13535+1.32>  -111.73+1029%0  0.83+0.05%¢ 030+0.02¢%  47.60+14100  39.76+13.58¢
Tochukaso-10 14873421500 -105.43% 4.65* 0.79+0.04Pd  028+001>de  3501+1149°  27.77+ 9.33b¢
Tochukaso-30 147.354£10.04>  96.65+1074% 0.86+0.03¢ 0.30+£0.02% 4428+ 4020 3780+ 2.09°
FWMR-10 1432742154 9640+ 6007 071+007%c 026400124 3793+ 7230 2735+ 7.83%¢
FWMR-30 13841+ 489 7448+ 945°  0.66+0.05 0.2540.02% 3419+ 414> 2261+ 438

Means+SD (n =11)

D values with different superscript in the same column are significantly different at P< 0.05 by Duncan’s multiple range test
BR-10 : Brown rice 10%, Agari-10 : agaricous 10%, FWMR-10 : Fermented with monascus ruber 10%

<Table 4> Varietal difference of changes in hardness, gumminess and chewiness of cooked rice added with various rices rano

duringstorage4c}- - — T T
Cultlvars Hardness Gumminess Chewiness
Shr 48hr Shr 48hr Shr 48hr
Normal Rice 158.56+11.58°1 27678 +4.47F 3337+1583%  78.56+16619 2216196120  64.36+14.56%
BR- 10 137.40+547°  219.18+27.42¢ 42994528 7914+16459  3623+7.64>  70.78+14.17¢
BR-30 147.6741579>  278.55+47.62 41.09+238>  90.26+9.404 3090+2.420¢ 762442268
Agari-10 151.08+37.772  16879+22.30%  41.08+12.12°  62.64+15.20  3223+807%¢  49.19+16.70%d
Agari-30 71.14+3,562 69.00+2.312b 16.69+1.8%  2538+4.48 1236+1.96*  14.67+2.78
Sangwhang-10  146.50+£3.56°  173.86+8.72d¢ 384746560  4889+547%  2030+7.78  38.31+6.55>
Sangwhang-30 13535+ 1.32b 7178+13.5220 476911410  29.194£55%9 39.76+13.58°  16.61+5.272
Tochukaso-10 14873 +21.50P  119.86+6.44bc 35.01+11.49P  4828+1679%P  2777+933%*  40.51115.320¢
Tochukaso-30 14735+10.04>  65.00£0.09? 4428+4.020 28554497 378042009 17.04+4372
FWMR-10 143.27+2154> 14567+1893P  37.93+723> 40324707 27354783  2033+551%
FWMR-30 13841+4.89  199.41+51.94°  3419+4.14>  43.60+857  2261+4.38%P  27.98+630%

Means+ SD

D values with different superscript in the same column are significantly different at P< 0.05 by Duncan’s multiple range test
BR-10 : Brown rice 10%, Agari-10 : agaricous 10%, FWMR-10 : Fermented with monascus ruber 10%
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