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Texture of Cooked Milled Added Waxy Black Rice
and Glutinous Rice
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*Department of Food Science and Technology, Chonnam National University
*Department of Food Science and Nutrition, Dankook University

This study was investigated cooking conditions of cooked milled rice added 5%, 7%, 9% and 11% ratios of
waxy black and glutinous rices. The L value (lightness) of cooked milled rice added waxy black and glutionus
rices were decreased according to increase added ratios, the a value (redness) of waxy black rice was decreased
and b value (yellowness) of glutinous rice was increased while waxy black rice was decreased. In case of cooked
milled rice added 9% glutinous rice, it was showed the highest values for springiness, cohesiveness, chewiness,
adhesiveness and adhesiveness/hardness ratio except gumminess and hardness and all parameters of waxy black
rice in texture analyser was showed the highest values at 9%, but the other parameters except cohesiveness were
no significant difference at p<0.05 level. In sensory evaluation, the cooked milled rice added 9% glutinous rice
was showed the highest values for flavor, clumpiness and taste and 11% glutinous rice was showed the highest
values for color, glossiness, cohesiveness, hardness, adhesiveness and acceptability. Also the cooked milled rice
added 9% waxy black rice was showed the highest values for cohesiveness, taste and acceptability and 11%
waxy black rice was showed the highest values for flavor, color, glossiness, clumpiness, hardness and
adhesiveness. Correlations between sensory parameters of cooked milled rice added waxy black rice and
glutinous rice were found a significant relationship between taste and acceptability and the correlation
coefficients of cooked milled rice added waxy black rice and glutinous rice were r=0.7153 and r = 0.5760,

respectively.
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Table 1. Hunter’s color values of cooked milled rice added with waxy black and glutinous rices ratios”
Sample Added ratios (%) L a b AE
Glutinous rice 0 68.44 £ 041" -1.89+£ 0.38° 6.16 £ 0.40° 0.00
5 67.72£0.62° -1.68 £0.22° 6.5310.26° 0.84
7 67.66 £ 2.60° -1.69 £ 0.26 6.63+0.57> 093
9 67.24 +0.59° -1.48+0.23° 7.01 + 0.69*° 1.53
11 66.39 £ 0.89° -1.09x0.29* 720+ 0.81° 243
F-value 7.12 12.38 225 -
Black rice 0 68.44+041° -1.89+£0.38° 6.16 £ 0.40° 0.00
5 52.53+2.68° 290 £ 0.68° 3.60 £ 0.25" 16.81
7 4741 +2.32° 4.05+0.76° 3.17£0.50° 22.06
9 4500+ 1.45° 421+ 046 3.06£047° 24.42
11 4228+ 1.94° 5.00 £ 0.40° 2.88+0.42° 2724
F-value 47.49 25.28 5.73 -
YData were presented as means standard deviation.
*Means with the same letter are not significantly different (p<0.05).
Table 2. Textural properties of cooked milled rice added with waxy rices ratios by using Texture Analyzer for 70% deformation”
Added . . . . .
ratios (%) Hardness (g) Cohesiveness Adhesiveness ~ Springiness Chewiness Gumminess AdH
Glutinous rice 0 27734728 2673+37.2% 219+ 14.0°° 6409L 741> 494+£21.7° 755+£27.8° 0.079
5 284.7+965% 27161462 193+£134° 6236+£851° 51.8£305° 79.5+£384° 0.067
7 341.8+89.9° 2828139.0%° 263+182" 67201863 683+288 985%33.8 0.076
9 333.1+£914* 2875+£32.0°0 3221176 70411623 703+£29.8 978+352° 0.096
1 321.3+867% 2844+31.5% 265+134° 6553722 61.8£23.6 929+31.8° 0.084
F-value 8.37 1.85 3.63 2.63 3.10 4.63 -
Black rice 5 3220+ 100.6° 283.0+38.1* 252+17.6"° 6688+79.3*° 6424324 9324379 0.078
7 330.8+99.5* 284.1+299* 259+134° 6644+772° 649+289* 953+349° 0.079
9 3483+£962° 29264262 319+140°  7004+61.9° 729+27.1° 10321345 0.092
11 317.8+74.8 273.0£359° 277+156° 6774+£732*" 608+23.0° 88.1+282* 0.088
F-value 0.99 2.90 1.94 2.36 2.90 1.61 -
PData were presented as means standard deviation.
*Means with the same letter are not significantly different (p>0.05).
AES AR WS 2 ol F A4l kEAeldA  AED|2 HeE IS WOl HAK
Holel AZEY. 98 Kum 50E 4% 4920 A0} AWE AL AR G2A) U AAE
2o shekol kgt wel LEk(EE) 2 agt@=)] & 2 Table 28} 7ro] ZZU|E H7Hs wmte] Z¢ g
VST, @RS AT Husg 2 48] QRS =% 9% A7k wolweld 1 B e BIle
Zolr & v 2 #rje] A bt Flete] W] 7 o, @7 SHAEE ALt e AAELS 5% FEAM #
FE Bled ole FWrl AuldEielr] wEd Frteke 9JHQl zlelE HolA gttty §¥ HWE HIIS Wmite
Ao woln], AFw)e] A4 bykol Aache AL B A% @, WA, AV, B R ¥R Ax v
k. o] 9% A7Ke WA 1Y B ghe neH, P4
A5E)oh AN A/ wegel 1 ot B bRE o AEE 7% WeHelA e e mglou o7 AW
88 ARAADE 7ol FHFE TR 5%, £ 1A Aelg nolA Witk 9% W7 Welyre] 2

T%, 9% 2 11% H7bst wd of ZF3ulel AL 1681,
22.06, 24.42 H 272401R 5, A E 084, 093, 153 4
243019 t), AAZHS W23 AEE NBS(Natural Bureau of
Standard)®] 7] whih MApgRe] M= 0~05, 0.5~1.5,
1.5~3.00|%H ZZ} trace, slight, noticeable 8 o] {HA <]
Zolel Feial Tt AEule] 39 ARe] 3.0 ol
o F& RHo AFe wMErt e Ao ZisyEd 2
9] A% 5% 7%= slightll SFE™, 9%2F 11%= notice-

abledl] 3FgETE T 4 vt

-

e
94, A=, 234 B WYY UF QAge) FuE
@ wjnlviach o S debdel et 230 9

4 g4l ol AAEA 3T =

A AEnjEe

5%, 7% 2
X

11% A7}

ot

ol

L)

o]zt 00920192, FAHE 009602
Foelulele ol o 24 e
Ao AzE 2 o 9% Fr13F wWupgo] tiR

=)

AN E& g AT FEF FE 3
wrge 59 %2 Nag W 2E0S Al

= o]
= T

Okabe'¥= Zuto] 2]

[e]
ke

RAow AZET,
29} sk H3gel elsiA

Hro
H
A7

7H



216 T2l EAEHA] A 34 A A 2 F(2002)

Table 3. Correlation coefficients among textural properties of cooked milled rice added with waxy black rice?

‘ Hardness Cohesiveness Adhesiveness Springiness Chewiness Gumminess
Hardness 1.0000 0.5081 0.3289 0.4435 0.9224 0.9590
Cohesiveness 1.0000 0.4668 0.5138 0.7230 0.7180
Adhesiveness 1.0000 0.6871 0.5287 04131
Springiness 1.0000 0.6719 0.5120
Chewiness 1.0000 0.9753
Gumminess 1.0000

VSignificant at p<0.05 level.

Table 4. Correlation coefficients among textural properties of cooked milled rice added with glutinous rice”

Hardness Cohesiveness Adhesiveness Springiness Chewiness Gumminess

Hardness 1.0000 0.6096 0.4882 0.5515 0.9231 0.9564
Cohesiveness 1.0000 0.5551 0.6643 0.8034 0.7930
Adhesiveness 1.0000 0.6958 0.6419 0.5531
Springiness 1.0000 0.7442 0.6184
Chewiness 1.0000 0.9785
Gumminess 1.0000

DSignificant at p<0.05 level.
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Table 6. Correlation coefficients among parameters in sensory evaluation of cooked milled rice added waxy black rice”

F C G CL H AD CO T AC
F 1.0000 0.3842 0.4030 0.4607 0.4445 0.3737 0.4351 0.5579 0.5793
C 1.0000 0.2962 0.5656 0.4366 0.3770 0.4793 0.4991 04975
G 1.0000 0.1962 0.2800 0.3063 0.4347 0.3244 0.2831
CL 1.0000 0.5068 0.4632 04261 0.4600 04855
H 1.0000 0.5249 0.4992 0.3889 0.4008
AD 1.0000 0.5045 0.4432 0.3944
Cco 1.0000 0.5343 0.5399
T 1.0000 0.7153
AC 1.0000

USignificant at p<0.05 level.

F: flavor, G: glossiness, C: color, CL: clumpiness, H: hardness, AD: adhesiveness, CO: cohesiveness, T: taste, AC: acceptability.

Table 7. Correlation coefficients among parameters in sensory evaluation of cooked milled rice added with glutinous rice'

)

F C G CL H AD CO T AC
F 1.0000 0.2037 0.2634 0.3262 0.1114 -0.0288" 02174 03254 0.3190
C 1.0000 0.2443 0.4531 0.3262 0.2231 0.2905 0.3937 04395
G 1.0000 0.2860 0.3909 0.1943 0.3783 0.4297 0.3117
CL 1.0000 0.3228 0.2650 0.3848 0.3481 0.4350
H 1.0000 0.3794 0.3528 0.4137 0.3537
AD 1.0000 0.3252 0.2807 0.2515
CO 1.0000 0.4071 0.4240
T 1.0000 0.5760
AC 1.0000

DSignificant at p<0.05 level.
*means not significance level (p>0.05).

F: flavor, G: glossiness, C: color, CL: clumpiness, H: hardness, AD:
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adhesiveness, CO: cohesiveness, T: taste, AC: acceptability.
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