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Abstract

This study was conducted to determine the proper mixing ratio of multigrains—added cooked rice for adolescent

and aged people and analyze the nutritional and functional properties. As a result of sensory evaluation according
to mixing ratio of polish rice and grains, the palatable grain mixing ratio of mixed grain rice for adolescent
and aged people was 40% and 30%, respectively. The ratio of general grains to specialized grains was 9:1 in
mixed grain rice for adolescent (MGA) and 8:2 in multigrain rice for aged people (MGAP). The ratio of mung
bean to BacTae was 2:1 in MGA, and the ratio of adlay to buckwheat was 1:1 in MGAP. MGA contained the
highest amount of crude protein, crude fat and minerals among the samples. In contrast, MGAP showed higher
amounts of polyphenols and antioxidant activity compared to polished rice and MGA.
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Table 1. Sensory properties of cooked mixed grain rice according to mixing ratio of polished rice and multigrain

Sensory properties

Polished rice : multigrain”

Appearance Flavor Moisture amount Gumminess Overall taste
10:0 2.06+0.82% 2.69+0.7¢ 3.00£1.0° 269+1.3" 2.25+0.9°
9:1 2.75+0.7° 2.94+0.6" 2.94+0.8" 2.81+0.8" 2.81+0.8%
Adolescent 8:2 331+1.0" 331+ 0.9*); 2.75i0.8z 3.00+ 0.9'; 3.00+ 0.9:‘d
7:3 413+09° 356+0.6° 3.00+0.7 3.06+0.8 356+0.7™
6:4 413+0.7° 4.00+0.8 3.75+0.9° 3.75+0.8 4.25+0.7°
55 3.75+£1.0" 3.88+1.0" 3.69£0.8° 4.00+0.9* 413+0.9"
10:0 213+1.0° 2.44+0.8° 2.69+0.9° 2.88+1.0™Y 2.44+0.7°
9:1 2.56+0.9> 3.38+1.0% 3.63+0.6° 3.19+0.8 3.31+£0.9"
Aged people 82 319+ 0.7'b 319+0.7° 2.75io.9fb 3.13+0.8 313+ 0.6?l
7:3 4.06+0.9 350+0.9° 350+0.8" 3.19+0.8 3.63+0.7
6:4 4.00£1.0° 3.25+0.8" 3.44+1.2" 3.25+1.0 350+1.1"
55 419+ 1.0° 344+0.8° 2.8840.7™ 3.31+1.0 3.88+0.8"

DMultigrain for adolescent was composed of brown rice, SoRiTae (soybean), proso millet, sorghum, foxtail millet, mung bean and
BacTae (soybean). Multigrain for aged people was composed of brown rice, SoRiTae (soybean), proso millet, sorghum, foxtail
millet, barley, adlay and buckwheat.

“Mean=SD (n=20).

YValues in the column with different superscript letters are significantly different at p<0.05.

“ns: Not significant.
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Table 2. Sensory properties of cooked mixed grain rice according to mixing ratio of general grains and specialized grains

General grains

Sensory properties

- specailized grains” Appearance Flavor Moisture amount Gumminess Overall taste
91 4.44+057% 4.00+0.6™" 3.81+0.7° 3.81+0.5° 4.25+0.7°
Adolescent 82 3.94+0.9° 3.94+0.7 350+0.8" 356+0.8" 3.94+0.9°
73 319+0.8" 3.75+0.9 313+1.0 319+0.8" 325+0.6
91 4.13+0.5 3.63+0.8™ 3.63+0.7" 350+0.9" 3.88+0.7°
Aged people 8:2 3.63+0.7° 3.50+0.9 3.75+0.9 3.81+0.7° 4.13+0.8"
73 3.13+0.6° 3.25+0.9 3.25+0.9 3.00£0.6 3.00+£0.9°

DGeneral grains were brown rice, SoRiTae (soybean), proso millet, sorghum, foxtail millet and barley. Specialized grains were
mung bean and BacTae (Soybean) in adolescent and adlay and buckwheat in aged people. Polished rice added 60% and 70%

in mixed grain rice for adolescent and aged people, respectively.

“Mean=SD (n=20).

Values in the column with different superscript letters are significantly different at p<0.05.

“ns: Not significant.

Table 3. Sensory properties of cooked mixed grain rice for adolescent and aged people according to mixing ratio of specialized

grains
Samples Sensory properties
b Appearance Flavor Moisture amount Gumminess Overall taste
Mung bean : Soybean (BacTae)
Adolescent 1:1 3.94+0.6"? 3.75£0.7™ 350+£0.5™ 369+0.7" 4.06=0.7"
2:1 3.94+0.7 3.81+0.8 3.63+0.7 431+£09° 4.13+0.6
1:2 419+05 3.44+0.6 356+05 3.88+0.8" 3.69+0.9
Adlay : Buckwheat
Aged people 1:1 3.63+0.8" 3.69+0.9™ 3.56+1.0™ 4.00+0.8° 3.81+1.0"
2:1 4.00+1.0 3.75+0.9 356+0.6 3.38+0.7" 356+1.2
1:2 3.69+0.9 3.75+0.8 3.69+0.9 3.44+0.7" 3.63+0.9

"Mean+SD (n=20). ?ns: Not significant.

YValues in the column with different superscript letters are significantly different at p<0.05.
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Table 4. Recipe of mixed grain rice for adolescent and aged
people (unit: g)
Ingredients Adolescent Aged people
Milled rice 54 63
Brown rice 6.48 3.6
Soybean (SoRiTae) 6.48 3.6
Proso millet 6.48 3.6
Sorghum 6.48 3.6
Foxtail millet 6.48 3.6
Barley 0 3.6
Mung bean/ Adlay 2.4 2.7
Soybean (BacTae)/ Buckwheat 1.2 2.7
Total 90 90
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Table 5. Proximate composition of mixed grain rice for ado-
lescent and aged people (%—dry basis)

Proximate Sample1>

composition PR MGA MGAP
Moisture 1266057 1150+0.2° 1154402
Carbohydrate 79.54+0.2° 7401+0.9° 76.67+04°
Crude protein 6.40+0.2° 11.04+0.8" 874+0.2°
Crude fat 1.00£0.2° 274+00" 227401
Crude ash 0.40£0.1° 0.71+0.0° 0.78+£0.0°

Calories (kcal/90 g) 360.80+29"  370.59+0.9" 368.70+0.9°

YPR, polished rice; MGA, mixed grain rice for adolescent;
MGAP, mixed grain rice for aged people.

'Z)MeaniSD (n=3).

IMeans in a row with different letters are significantly different
at 5% significance level by Duncan’s multiple range test.
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Table 6. Amino acid contents of mixed grain rice for adolescent and aged people (mg%)
. . Samplel)
Amino acid PR MGA MGAD
L-Threonine 216.2+4.19Y 371.1+435" 201.9+23"
L-Valine 3745+2.4° 557.3+54.8 454.3+3.8"
L-Methionine 112.7+2.1° 157.1+5.7 1487476
Essential L-Isoleucine 268.8+3.4° 460.7 =56.6" 356.2+1.6°
amino acid L-Leucine 450.4+5.4° 844.4+60.5" 680.2+1.8°
L-Phenylalanine 340.7£1.9° 546.2+53.9° 424.84+0.9°
L-Lysine 241.1+7.7° 481.3+67.1° 3425425
L-Tryptophan ND? ND ND
Total essential amino acid 2,004.4+111.8° 3,418.1+207.8" 2,698.6+163.6”
L-Aspartic acid 569.5+2.7° 990.6+132.0° 761.840.3
L-Serine 209.4+1.9° 519.8+53.0" 4205425
L-Glutamic acid 1,077.1+9.6° 1,921.5+173.9" 1,564.9+14.9
L-Proline 381.4+30.8° 750.8£67.1 575.8+5.4"
Non essential Glycine 279.9+4.0° 41504521 349.9+1.1°
amine acid L-Alanine 333.7+1.4° 618.6+32.8 502.6+3.0°
L-Cystine 60.5+£0.8%7 58.8+58.8 T
L-Tyrosine 73.1+4.9" 117.3+215 86.2+9.5"
L-Histidine 151.4+0.4° 274.0+33.1° 210.1+1.1°
L-Arginine 454.443.0° 683.1 +54.7* 561.7+0.7"
L-Proline ND ND ND
Total non essential amino acid 3,680.4 +296.9° 6,349.5 +536.4* 5,033.5+440.5"
Total amino acid 5,684.8+236.6° 9,767.6+ 423 5 7,732.1+350.3
Total EAA”/ Total AA” (%) 35.26 34.99 34.90

”PR, polished rice; MGA, mixed grain rice for adolescent; MGAP, mixed grain rice for aged people.

“Mean+SD (n=3).

YMeans in a row with different letters are significantly different at 5% significance level by Duncan’s multiple range test.
YTotal EAA: Total essential amino acid. Total AA: Total amino acid. *ND: Not detected. “ns: Not signigicant. 9Tr: trace.
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Table 7. Mineral content of mixed grains for adolescent and

PR MGA MGAP
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PR MGA MGAP

aged people (mg%)
Mi | Sample1J
fneras PR MGA MGAP

Ca 43414097 6539+1.1° 67.50+1.2°
Cu 0.24+0.0° 0.28+0.0° 0.21+0.0°
Fe 0.78+0.0° 0.83+0.0° 0.350.0°
K 20872 +4.7° 966.68+10.4*  736.06+1.8"
Mg 35.29+0.7° 133.82+1.4%  127.40+0.7"
Mn 1.68+0.0° 1.80+0.0° 152+0.0°
Na 3.82+0.0° 3.23+0.0° 2.24-+0.0°
P 131.82+05° 884.40+0.9"  166.89+1.2°
7n 2.380.0° 2.78+0.0° 2.89+0.0°

YPR, polished rice; MGA, mixed grain rice for adolescent;
MGAP, mixed grain rice for aged people.

“Mean+SD (n=3).

¥Means in a row with different letters are significantly different
at 5% significance level by Duncan’s multiple range test.
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Fig. 1. Functional activity of mixed grains for adolescent and aged people. (A) Total polyphenol and flavonoid contents, (B)
DPPH radical scavenging activity, (C) ABTS radical scavenging activity, (D) Hydroxyl radical scavenging activity. PR, polished rice;
MGA, mixed grain rice for adolescent; MGAP, mixed grain rice for aged people. Bars followed by the same letter are not significantly

(p<0.05) different by Duncan’s multiple range test.
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