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Abstract

Injulmi, a kind of traditional Korean sticky rice cakes, was prepared with the mixed flours of waxy and black rices
in different ratio(0% to 25% black rice flour), and their quality properties were studied. In the sensory evaluation,
the best acceptance was shown in the samples with 15% black rice flour. The scores for hardness, coarseness,
chewiness, and flavor were increased as the added amount of black rice flour increased. The moisture content of the
samples ranged from: 43 to 45%, and it was increased as the added amount of black rice flour increased. In color
value, lightness(L value) was 27.43~65.63. The redness(a value) was -2.01~4.74, and the yellowness(b value) was
-1.40~4.59. The redress and blueness were increased by the increase of black rice flour. In the texture properties,
the increase of addec black rice flour increased the hardness, chewiness, and gumminess of Injulmi, but decreased
the adhesiveness. Based on the results, the optimal recipe for Injulmi added black rice flour was to make with 85%

waxy rice flour anc. 15% black rice flour.
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Table 1. Formulas for Injulmi added Black rice flour
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Sample Ingredient 51 tinous Rice flour(g) ~ Black Rice flour(g(%)) Sali(g) Water(g)
R 200 00) 2 4
HI 180 20(10) 2 4
H2 170 30015) 2 4
H3 160 40(20) 2 4
Ha 150 50(25) 2 4
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L |

Soaking Rice for 9hrs
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| Polished Black rice |
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Draining Black rice
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l

[ Milling(2 times) |

[ Sieving(l time) |

-

(Adding 1% salt)

Mixing

I Sieving(2times) —l

[Steaming for ISmTI

U—Iand tempering ]

Fig. 1. Procedure for Injulmi with glutinous rice flour and black rice flour mixture.
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Table 3. Basker's rank sum of sensory characteristics for
the Injulmi added Black rice flour

Sensory Sample Basker's
Characteristics R HI H2 H3 H4 value”
Hardness 161 176 306" 380° 477
Chewiness 134" 222° 303 377 464°
Coarsness 107 203" 305 395° 490° .
Flavor 108 206 309° 400 4908 L0
Color 191 362° 458 319" 170°

Measurement Sample Condition Well blendedness 243" 419° 454" 267" 117°

Speed 5.0 mm/s R, H1, H2, H3, H4, H5 were 0%, 10%, 15%, 20%, 25% black
Pre-speed 2.0 mm/s rice flour added.

Post-speed 5.0 mm/s 1) rank sum.

Distance 50.0 % 2) difference between rank sum.

Time 5.0 sec * : significantly different at P<0.05.

Trigger Ty 20g Value with different alphabets within the same row were
Probe P5 5.0mm significantly different at P<0.05 by Basker's value.
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Table 4. Moisture content of various Injulmi added black
rice flour

Sample
R Hi1 H2 H3 H4
Moisture content(%) 43.22 43.77 44.17 4473 4527

R, H1, H2, H3, H4, H5 were 0%, 10%, 15%, 20%, 25% black
rice flour added.

Characteristic
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Table 5. Color profile of Injulmi added black rice flour

Sample
Treatment
H1 H2 H3 H4
L 65.63 33.53 31.34 29.79 2743
201 247 337 434 474
b 4.59 -0.76 -1.00 -1.18 -1.40

R, HI1, H2, H3, H4, H5 were 0%, 10%, 15%, 20%, 25% black

rice flour added.

L : Degree of lightness.
(white + 100 <€— 0 black)

a : plus value indicates redness, and minus value greenness.
(red+100 4— -80 green)

b : plus value indicates yellowness, and minus value blueness.
(yellow+70 4—» -80 blue)

Table 6. Duncan's multiple range test for Mechanical Characteristic for the Injulmi added Black rice flour by Texture

Analyser
Sensory Sample

Characteristics R Hi ) m F value
Hardness 258.40£20.76"  261.70+£9.33" 346.98+14.88°  399.02+30.73°  419.27+38.6%° 53.19%
Cohesiveness 0.78+0.02° 0.810.01° 0.78%001" 0.7410.01° 0.73£0.01° 26.01
Springiness 1.14+0.25" 0.98+£0.00" 0.99+0.00" 0.99£0.00" 0.99+0.00" 1.77
Adhesiveness 317311019 -56.063+6.87° 73234629 -87.85+8.15° -89.54+ 1037 48.14
Chewiness 236.76+89.24°  213.85£7.58"  27202%11.05° 2954512424  304.99+32.74° 458
Gumminess 202.65£2223"  21428+7.57°  273.73+11.73°  297.82+2339°  307.72+30.92% 31.70

R, H1, H2, H3, H4, HS5 were 0%, 10%, 15%, 20%, 25% black rice flour added.

1) Mean £ S.D.
* : significantly different at P<0.05.
ns : no significant.

Value with different alphabets within the same row were significantly different at P<0.05 by Duncan's test.
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