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Color Appearances and Morphological Characteristics of Rice According to
the Visual Acceptance

Jin SongT, Areum Chun, Sun-Lim Kim, Deog-Su Kim, and Jong—Rok Son
National Institute of Crop Science, RDA, Suwon 441-857, Korea

ABSTRACT This study was carried out to select the
acceptance test influenced by some quality characteristics
of rice, and may provide the basic information on rice
grade of appearance quality as distinguished the numerical
values. Forty-four Japonica rice varieties mainly cultivated
in Korea were evaluated for a consumer acceptance test.
Color preferences of rice were highly correlated with ap-
pearance quality (r=-0.897**) and redness (r=-0.893*%*),
Especially, appearance quality value resulted from interac-
tion of redness x yellowness values was expected as a
specific character used for grade of rice appearance. Shape
preferences of rice showed the positive correlation with
grain width (r=10.527**} and grain size (r=0.454**). Result
of the consumer acceptance test of rice appearance con-
ducted through a cluster analysis revealed five groups. Our
study suggests that it may be feasible to be graded by
average of quality character among groups, grain width,
and grain size in Duncan’s multiple range test.
Keywords : acceptance test, appearance, color, grade, rice,
shape
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Table 1. List of Korean rice varieties tested for quality evaluation.
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Sample

Sample

No. Variety No. Variety No. Variety No. Variety

1 Odaebyeo 12 Dunnaebyeo 23 Ansungbyeo 34 Donganbyeo

2 Jinbubyeo 13 Hwaseongbyeo 24 Sampyeongbyeo 35 Hwasambyeo

3 Sangjubyeo 14 Seoanbyeo 25 Seokjeongbyeo 36 Nampeongbyeo
4 Sambaedbyeo 15 Hwayeongbyeo 26 Cheongmyeongbyeo 37 Shindongjinbyeo
5 Junghwabyeo 16 Hwajungbyeo 27 Daejinbyeo 38 Saechucheongbyeo
6 Sangmibyeo 17 Juanbyeo 28 Chucheongbyeo 39 Junambyeo

7 Munjangbyeo 18 Naepungbyeo 29 Ilpumbyeo 40 Dongjinlbyeo

8 Jungsanbyeo 19 Surabyeo 30 Mangeumbyeo 41 Saegachwabyeo
9 Taebongbyeo 20 Wonhwangbyeo 31 Daeanbyeo 42 Dongjinbyeo
10 Saesangjubyeo 21 Hwabongbyeo 32 Hwashinbyeo 43 Geumnanbyeo
11 Jinmibyeo 22 Kwanganbyeo 33 Ilmibyeo 44 Samkwangbyeo
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Table 2. Correlation coefficients among characteristics of visual acceptance test for 44 samples of milled rice.

Color appearance

Shape appearance

Overall appearance 0.942%* 0.925%*
Color appearance 0.910**
**significant at p<0.01
Table 3. Correlation coefficients among traits studied in the color individuals of rice.
Lightness Redness Yellowness AQi Whiteness Toyo value
cA' -0.129 -0.893** -0.330* -0.897** 0.211 0.513**
Lightness -0.025 0.071 -0.017 0.667%* -0.456%*
Redness 0.525%* 0.999** -0.339** -0.332%*
Yellowness 0.523%* -0.299** -0.145
AQ -0.335%* -0.334**
Whiteness -0.366**
'CA : Color appearance
iAQ : Appearance quality = redness x yellowness
* k% . osignificant at p<0.05 and p<0.01, respectively
Table 4. Correlation coefficients among seed characteristics of milled rice
Grain length Grain width Length/Width Grain size
Shape appearance 0.295 0.527** -0.020 0.454**
Grain length 0.332** 0.709** 0.869%*
Grain width -0.429** 0.755%*
Length/Width 0.267**

*  ckk .
’

: significant at p<0.01
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Fig. 1. Dendrogram of 44 samples of milled rice classified by cluster analysis of sensory score.

Table 5. Classification of color characteristics by acceptance test of 44 samples of milled rice.

Classification AC' Lightness Redness Yellowness AQ]IE Whiteness Toyo value
| 12.5° 66.6™ -0.46° 12.4° 5.6 37.1° 76.4°
It 11.6° 66.6™ -0.24¢ 12.6° 3.1¢ 36.6° 80.7°
11 9.7 65.9° 0.01° 12.6° 0.2° 36.0° 78.2°
1Y 6.8 67.5° 0.46° 13.3° 6.1° 36.5" 66.6°
A% 4.4° 66.4° 0.70° 12.8° 8.9° 36.2° 67.9°

Values with the same letter in a column are not different significantly according to DMR test, p<0.05
'AC : Appearance score of color
AQ : Appearance quality = redness x yellowness

Table 6. Classification of shape characteristics by acceptance test of 44 samples of milled rice.

Classification AS' Grain length Grain width Length to width ratio Grain size
I 12.3° 5.31° 3.02° 1.76° 16.0°
I 11.4° 5.11° 3.01° 1.70° 15.3%
I 9.8° 5.08° 2.95% 1.73° 15.0%
1% 7.0¢ 5.01° 2.90° 1.73° 14.5%
\' 4.6° 5.00° 2.87° 1.74° 14.4°

Values with the same letter in a column are not different significantly according to DMR test, p<0.05
'AS - Appearance score of color

2 70| 7Msagirh o] Aupel wat 15 MYEE U P F 125447 WOIR 2 I8 Aolg
HAE A B2 EAL Table SO Uiy, BYrlEE 3 AQE S5 g ol Ut R et a
2 B 542 Table 60 zHzh gt £ 0.70~-0.46°2 gto] Wold+E, & HAET} Ho|

Table 5= B4 3 Yol 5719 TF &8} é#% W7 T =7t FoA oz F715FATE Table 304
= /\]Eg] A e ZZREXMOS H7le] oEAAL 3t é_ﬂ}- 14/\1159‘} 1z 9) A-e [BA=IA ] o-Z A e 89~-56
ofct. 4 7|BEL WOUBAF~hFL15H) Afole] o agh Mo} I~VIE 7 Foglel AYe=H EI 5



[«
N
N

o
2
m i
opp
ok

(AE )it

o =Y
23

o
.Q.EE
s

M b

PO}

(T

o 2
K=}
<t

fu
32 o

oo N oo
o &3

it

o

L
lo =
RN

(L i R T A = A
©

o Rz e

wa

[¢]
al.(2006)0] &u] A
HE 15%7Hs B4o] AN
Mol PHEE gastchs Bt
& EES Z7H717) PaiAlE 4L U AgA Ao}

Aot B30l wet HMEol gk Fol Aol7t U, FF
%l
1

ox.
)
ful L

H1 o

A4 5 BAAA Sz dgEHoof & HoR o

hJ

Table 6014 ZHEA 3 ol s7jel 2go &
SHe A=) BY B 7| EES B 540 BAE 24

BHEIX|(KOREAN J. CROP SCL), 51(7), 2006

3 Agolth 187 B BEE M 75w} 03k
2 123~4692 Xjo|Z velyich ToF 7 =
287 AolE ekl AL YR A2/ AL 7
= 7} 3.02~2.872 4 3.00]4}, 3.0~2.9, 2.90]5+9] AL
2 227 5y garje 1% 71 16.0~14424 16.0
15009 R 14500842 o] B 4 9k thek A
I v AR E o W 53 @At W 5 AR
wolg $o BFAN} ANEoloF ¢ Ao Az
Figure 2= AMz9} QREH o A 7|5 :eto] 4

W Aolck A 7|5 we vnd 5 71 B BAL
T ATAG7E 0.8361) 0.841 24 W 2 UAE
o} 29 th(p<0.001). Figure 3-2 2 7|8 Q= U 93
J\oh wlmst Aolch A /15 Eef ulshE FBART Q%
03213 Q=7] 02872 wromo] agch 9w 75wt
AN% W A% So| g Lo Hekw 4

o FHHEE Fgo] F5T Ao Azt

nt

S ou

i o |o @

=
[€]

lo

o
r
N
fol
H1

Redness ' Apgs:lr:)r,\ce
1.20 ’ T o T 15.0
0.90 ¢ 100 - y = -1.7601 + 17.14
0.60 R? = 0.8407
5.0
0.30 |
0.00 | 00
A (l) ! 0 15
030 | S50 - ¢
. * 9
*
-0.60 ;100 - Color score
0.90 5.0 -
Fig 2. Correlation of color appearance score and redness (left), and appearance quality (right) for 44 samples of milled rice.
Width Size
3.2 S e -- - - " 19.0
32 | y = 0.019x + 2.7728 M | 180 *
3.1 R2 =0.3213 . * . ) y= 0.1871x + 13.334
31 r * * 17.0 R? = 0.2867
30 | *»
16.0 + L 3
3.0 A 2
L *
59 15.0 .. ST
29 t 140 * P
28 « *
28 . - 13.0 *
27 12.0 . S
0 5 10 15 0 5 10 15
: Shape score L Shape score

Fig 3. Correlation of shape appearance score and width (left), and size (right) for 44 samples of milled rice.
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