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ABSTRACT Varietal difference of eating quality by sid|e =Asle] WMoz o] 83l AL Hro] A7k ZH7|
milling degree was inve?sti‘gated for total nine rice varieties = 7152 27 317] QAT Hule B 2o oA}
comprised of Fhree varieties each as excellent, good, and oo} A9 Alo] Wl Thoksl A|EZZ 08 old] ZbH B
normal according to sensory evaluation results of cooked 2 o} b Al Hro [
rice. Nine varieties were analyzed for their physicochemical 7b & ek o], Fub A Rhe] A HHsiAi.
L o 5

properties and for the sensory evaluation according to five WS o] mgdE Addae BEeE A 4
different degree of milling(5.5~13.5% based on brown rice). &I} TEATI] FPE|o] . HA|, =AF-E S
Overall score obtained through sensory evaluation was 3 2 43 3 e I Qujurd o) sk A3 22
found the best in the milling degree at 9.5% and 11.5%. |y, Zx20] EAJO] o] 9|F wofo] wha} A
The overall score by rice variety was categorized into type of H]sto] Zlo|ut Trel FojA] eFAHu]go] Eokeh 5]

. 1y o pulet g igl] 3T A
A that showed high score at milling degree 9.5%, type B CHGoodman & Rao, 1985). 92 19| 3} & wa) Oﬂ

at milling degree 11.5%, and similar type C at both milling
degrees 9.5% and 11.5%. The best eating quality was
observed in Ilmibyeo and Koshihikari having overall eating
quality excellent at milling degree 9.5% and in Chucheong-
byeo and Dongjinbyeo having overall eating quality good
at milling degree 11.5%. While, Palgongbyeo and Nonghobyeo
having eating quality normal showed the best eating quality
at milling degree 9.5% and 11.5%.

Correlation analysis between overall score and physico-
chemical properties and five sensory evaluation items by
three types of rice showed that Mg content and stickiness
of type A, protein content and taste of type B, and K
content and appearance of type C were highly significant
correlation on overall score by panel test. Therefore, Mg
contents might have affected on the stickiness of cooked
rice in type A, protein contents on the taste in type B, and
K contents on the appearance in type C, respectively.

Keywords : rice, milling degree, grain quality, sensory evaluation
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Table 1. General characteristics of brown rice sample and sensory quality.

. Moisture 1000 grain Brown rice grain(mm) Browq rice He.ad brgwn Sensory
Cultivar (%) weight () Length Width Thickness =V Mo rice ratio

° g 8 g ' ratio (%) (%) quattty

Ilmibyeo 14.1 21.3 5.16 2.86 2.09 1.80 82.6 85.1 Excellent
Koshihikari 14.0 21.7 5.16 2.99 2.05 1.73 82.6 84.1 «“
Junambyeo 14.5 22.4 5.06 3.11 2.14 1.63 81.6 82.0 «“
Chucheongbyeo 14.5 20.6 4.94 2.87 1.96 1.72 83.3 83.1 Good
Dongjinbyeo 15.1 23.3 4.79 2.83 2.07 1.69 83.4 84.2 “
Daesanbyeo 14.1 20.8 4.88 2.92 1.98 1.67 82.6 81.9 «“
Palgongbyeo 14.2 23.1 5.36 2.73 1.94 1.96 80.8 84.1 Normal
Nonghobyeo 14.0 21.1 4.83 2.84 1.90 1.70 83.5 81.2 “
Milyang185 14.1 22.7 5.01 2.98 2.06 1.68 81.4 82.1 “
Average 14.3 21.9 5.02 2.90 2.02 1.73 82.5 82.9 -

Brown rice ratio(%): weight of brown rice/weight of rough rice x 100
?Overall score: total evaluation by panel test in milling degree 90.5%
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Fig. 1. Varietal difference of overall score by panel test on
different milling degree in nine varieties.
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Table 2. Moisture, temperature of grain and witness properties of milled rice sample after milling.

7(:)] T
ST A A HS
g R

T Degree of milling Moisture (%) Temperature of grain(C) Witness
ypes Varieties 9.5 11.5 9.5 11.5 9.5 11.5
Ilmibyeo 13.3 13.3 45.1 50.5 46.2 49.2
A Koshihikari 13.2 13.1 45.5 51.0 44.9 47.5
Average 13.3 13.2 453 50.8 455 48.3
Difference ’ 0.1 -5.5" 2.8
Junambyeo 13.8 14.0 48.5 53.5 41.9 45.4
Chuchengbyeo 14.3 13.8 43.5 48.0 41.5 45.6
Dongjinbyeo 144 14.3 455 51.0 43.5 45.1
B  Daesanbyeo 13.1 12.7 44.0 48.2 44.5 46.4
Milyang185 13.5 12.9 45.0 55.0 452 46.5
Average 13.8 13.5 453 51.1 433 45.8
Difference 0.3" -5.8" 2.5
Nonghobyeo 13.2 13.0 44.0 46.0 41.8 44.8
C Palgongbyeo 12.9 12.9 47.0 46.0 45.2 46.9
Average 13.1 13.0 45.5 46.0 43.5 459
Difference 0.1 -0.5™ -2.3™

' Difference: difference between milling degree 90.5% and 88.5%
* **% Significant at 5% and 1% levels, respectively, ns: not significant by paired-samples T-test.

Table 3. Comparison of chemical properties of 3 types in nine rice varieties between milling degree 90.8% and 88.5%.

_— Degree of milling  »;vjose (%)  Protein (%) Mg (mg/100 g) K (mg/100 g) Mg/K
P Varieties 9.5 11.5 9.5 11.5 9.5 11.5 9.5 11.5 9.5 11.5
Iimibyeo 19.7 202 6.5 6.3 22.6 178 1312 1051 055  0.54
Koshihikari 195  20.0 6.8 6.5 23.4 17.6 1459 1235 052 0.46
A Average 196 200 6.7 6.4 23.0 177 1386 1143 053 0.50
Difference ’ -0.4"™ 0.3™ 53" 243" 0.03™
Junambyeo 199  20.1 6.6 6.5 18.5 157 82 771 072 0.66
Chuchengbyeo 20.1 20.7 7.0 6.8 241 200 1452 1276 053 0.50
Dongjinbyeo 209 217 6.9 6.8 19.6 19.1 1279 1143 049  0.54
B  Daesanbyeo 20.1 20.8 6.6 6.6 19.0 18.3 116.3 110.1 0.52 0.54
Milyang185 206 206 7.1 7.0 18.4 164 1156 1093 051 0.48
Average 203  20.8 6.8 6.7 19.9 179 1175 1077 055  0.54
Difference 0.5 0.1° 2.0° 9.8 0.01™
Nonghobyeo 18.1 18.8 6.9 6.7 24.8 19.3 121.7  112.0 0.66 0.55
Palgongbyeo 21.4 21.0 7.8 7.7 18.8 17.4 99.7 88.5 0.61 0.63
¢ Average 19.8 19.9 7.4 7.2 21.8 183 1107 1005  0.64  0.59
Difference -0.1™ 0.1™ 3.4™ 10.3" 0.04™

JMg/K: equivalence ratio.



Varietal Difference of Eating Quality on Different Milling Degree

cdxE x| Ao Y olgEEY

EAE 9.5%2F 11. 5%01]/\1 37H4] $-8d olgeld E

< Table 33 Aty BRE #5552 otz Ay o
E‘%*% EAE 9.5%%F 11.5% 4 2to]7k Ut
AR CHAES Aok gtk 2l 9l
Mg, K §ol, W2 Ho] AHos wo| REsihy
d A Qltk(Lee er al, 2012, Perdon ef al., 2001, D.
Mohapatra & Bal, 2006). W2tA ASE 3 CHE 9 25
< E=AE 9.5% F9lek 11.5% F-elofA ofd=2 g
ghu glebel B} ulsg v, BRES oS He
o 4 9ok
o A

ou B304 A4

o5 F AL A e olW Kt
= obq7] wjo] MK Gl ol Zlo] A4
O

AJAIgE v} QITK(Choi, 2002, Hoshikawa, 1989).
= 9.5%9} 11.5%0)| A &7F=9] gg}EHJ_} Hpo
© Table 49} Zch A7l20] TIEHL

M H 132
_I‘m O_>s4.4 ﬂllO
o_>d i
tlo m{n

o

Bl

;HE

kel B Cf ol 2
7:]312010-11‘4- /Klu]ﬂ_ ZO EZ

O =
Ao oA 9ol

3F 11.5%0 A= 3717 98 mZo|A] HuAE,
\:ﬂ 42x457} }.—_o]. _Igl_oﬂ =] 5(]_0]7]_

A7t =2
tH(Choi, 2002).

TAE 9.5%0] 4] Hte
%‘EL nE °3ﬂ°ﬂﬁ XPOW

el A AR
Fa%e onjshs

AS

o
o 4

o
i
i oot

4 0
so, Il
2 o
™
L

[¢]
i)

Aol

Texture analyserZ
gek. wrd el

51

27

s19lc. chat A
U lEow el Hopt $2 ARYY delie s

w0} HAPET} Be
A, 24 L 24
AT} $A15

Table 4. Comparison of pasting and instrumental texture properties of 3 types in nine rice varieties between milling degree 90.8%

and 88.5%.

Degree of milling

RVA paste viscosity (RVU)’

Instrumental texture property (g)

Types Peak Hot Cool Hardness Adhesiveness
Varieties 9.5 11.5 9.5 11.5 9.5 11.5 9.5 11.5 9.5 11.5
Ilmibyeo 195 215 101 108 173 180 418 368 66 104

A Koshihikari 228 247 102 110 163 171 372 362 42 75
Average 211 231 102 109 168 176 395 365 54 90
Difference ’ -20° -8’ -8" 30™ -36"
Junambyeo 189 197 101 104 172 175 365 335 59 122
Chuchengbyeo 220 233 95 99 168 172 348 368 20 53
Dongjinbyeo 188 190 85 86 152 160 379 379 40 95

B  Daesanbyeo 192 195 93 94 165 167 320 337 42 65
Milyang185 189 194 86 90 159 162 339 355 55 50
Average 196 202 92 95 163 167 350 355 43 76
Difference -6° -3 -5 -5 32"
Nonghobyeo 221 227 95 100 163 169 391 341 17 59

c Palgongbyeo 176 180 98 100 178 180 354 342 30 37
Average 199 204 97 100 171 175 373 342 23 48
Difference -5m -4 -4 31 -25™

'RVU : rapid visco units.



OHEIX|(KOREAN J. CROP SCL.), 59(1), 2014

52

_ﬂ_
N

= 9le. et

7], Bfrg2 ok C

ool A 3%

o[l Aol A el Aul%

al

8

|

o
jis

of

[ o= Ke)
s9e

__.AE

ol
o

B

T

Rl

=

=2

A

1

o7 Ao et

& Lehy

[¢]

=

I}

[e)

I Mg, K, 1A%, AAHE U vho] o

No o] 4
" ~N
=T ~
]_.Ul —_—
R
= H
2 o B
oE oF
O T
o
<= <
M2y &
Mo of 9
Mo BT
- ;oo
XS
o o
E! Jo
T W
1Bz
R
~ =3
%o u_w =0
o ©
of 70 WH
‘m Mﬂ ..#0
ok T
Nogr X
o = m
T Mo o
=5
ur §
g
% =
=
A
i W
Wu LU
w, B
Mmoo
T o W
TR
T 5% B
R
o T

5

o
o
o

o|J
e

o]
"

Ho

7o

|

Z
Ll

|

u

[e)
=

o4 el 24 9%

ASFH Mg

o

T

AR
o] el

<
1=

o
X
K

o0

o|J
ool

o]
o+

o

__OE

gk,

o}

bt

T o) 1y

—_
o

%

t Ao 2 Al =HrtK(Choi, 2002, Hoshikawa, 1989).

5
pu

Al

Total
(n=45)
0.50"
-0.72"
-0.59"
-0.64"
0.57"
0.67"
0.59"
-0.20™
0.50"
0.87"
0.28™
0.85"
0.82"
0.84"
Adhesiveness,

Hardness, AD:

10)

0.24"
-0.33™
-0.76"
-0.83"

0.49™

0.83"

0.66°
-0.36™

0.52"

0.83"
-0.62™

0.79"

0.82"

0.93"

Cool, HA

C(n

Hot, CO

Types
B(n=25)
0.50°
-0.72"
-0.59"
-0.64"

0.57"
0.67"
0.59"
-0.20™
0.50°
0.87"
0.28™
0.85"
0.82"
0.84"
Peak, HO
Texture

Potassium, PE
Stickiness, TE

10)

A(n=
0.59™
-0.50™
-0.78"
-0.72"
0.54"™
0.83"
0.74"
-0.40™
0.56™
0.71°
-0.11™
0.49™
0.87"
0.89"
Taste, ST

AM
PR
Mg
PE
HO
CO
HA
AD
AP
FR
TA
ST
TE

Fragrance, TA

Protein, Mg=Magnesium, K

evaluation items in five milling degree.

Characteristics
Sensory
Amylose, PR:
Appearance, FR:

chemical

Physico-

AP

Table 5. Correlation coefficients(r) between overall score by panel test and physicochemical characteristics and five sensory
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