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A Study of the Quality Characteristics of Garaedduk Made with Green Rice Flour
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Abstract

This study verifies that green rice, which has limited usage as a component of foodstuff, can be used as a fundamental
ingredient in the production of food, due to its in mechanical characteristics. Analysis of 100% green rice Garaedduk showed
it had lower values for hardness, cohesiveness, springiness, and chewiness, and higher values for adhesiveness compared with
rice Garaedduk. Sensory characteristics of the Garaedduk made with green rice (100%) were evaluated as the best for color,
flavor, taste & moisture, and the Garaedduk made with brown rice had the most coarseness. The best overall acceptability
was for Garaedduk made with green rice (50%) followed in order by Garaedduk made by brown rice and Garaedduk made

with rice flour.
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= A% o|thLee JH 2008). 7}eiEo] 3t A3 AF2E=
A 73S 718 7k w o] A94(Choi EH 2009), THF3! sur-
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maltitol®] 71} 71eE el =38} A A A H(Park et al 2003),
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1) M712(Rice Flour)
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= 953 A2 Bt AT MUl w2 35 AA
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TR AT AY 7HE S 9F veR 9T Azt )
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FoB 575 ¢ & 5 g& MFAIZ ) ey AT
A zstih 7Y Az Al SRRl ARESE 717]= ﬂvOl?L
Z]2] BEMER 8l A& t}o]|2](400x750%620 mm)S- ©]-2-3]
2033 ARt Fts] 3T SAME Alse 181
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= 20CoA AFeHA =4 A8= AR THFig. 2).

Table 1. Formulas preparation for Garaedduk sample
made by green rice

GRF Ingredients
ratio Rf Grf Water Salt
%) 6) 6) ® ®
0 200 30 2
25 150 50 30 2
50 100 100 30 2
75 50 150 30 2
100 - 200 30 2
Rf=Rice flour, Grf=Green rice flour.



202 o] x| & .

Table 2. Formulas preparation for Garaedduk

Ingredients

Sample  pf GRf ~ BRF  Water  Salt

(® (® (2 (® (®
RG 500 - - 75 5
BRG 250 250 - 75 5
GRG - 500 - 75 5
RGRG - - 500 75 5

RF=Rice flour, GRF=Green rice flour, BRF=Brown rice flour.

RG : Rice Garaedduk, BRG : Brown rice Garaedduk, ~GRG
: Green rice 100% Garaedduk, ~RGRG: Rice 50%tgreen rice
50% Garaedduk.
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1) &2 gt &4
7FIE S °F 1~1.5 mm FA 2 eHAl o] A& & &
%) 7](Moisture determination balance FD-610, Kett electric
laboratory, Japan)Z 105CollA] 4A1ZF ZAZ23le] =7 dhgFo

2 YeRN AT 1997).

2) Mz &Y

7RI A 2E 7FR, AlZ, ¥0](10x10x10 mm) FAFAA]
2 =31, A EA|(CR-300 series Minolta Co., Japan)S /\Fq-
Fo] L(lightness) @, a(redness)at 2 b(yellowness) @t =74
st om | oluj] AlE-E white calibration plate= L=94.50, a=
0.3032, b=0.3193% calibration}o] A}-&-3FATHe] 5 1982).

~
Gsl WAEE gele oaTe daTel A
Ho] E2]4 EAS dolHr] 915k Texture analyser(CTA
plus, Lloyd Co, England)& ©| &3] =733} o, o] Tex-
ture analyser®] =% F71& Table 33} 2T}

771l 7HH“*—3: Azste] A L8 20T fxlehA

A 39 7o) BA WElE 23algitt 24 B 7 S(hard-
ness), -2d(adhesiveness), -5-4/d(cohesiveness), E}E:Vé(spnngl-
ness), 2 (gumminess), 4 3 (chewiness) 5= 217} 33]
S ste] BA Atk
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Rice(polished)
Brown rice
v

Green rice

v
‘ Washing(3 times) ‘

Soaking for 4 hrs

Washing(3 times)

Soaking for 8 hrs

Draining 30 min

Milling(2 times)

Sieving(2 times)

v ; v

‘ Rice flour ‘ ‘ Brown rice flour ‘ ‘ Green rice flour ‘

Fig. 1. Procedure of sample preparation.

| Polished rice ‘ ’ Brown rice flour ‘ ’ Green rice flour |
\ [ \
l

’ Washing ‘
|

’ Soaking/draining ‘
l

’ Milling/sifting ‘
|

’ Mixing
l

’ Steaming 20(min) ‘
|

’ Extruding ‘
l

Water cooling
20 sec

l
Cooling 4 hrs

l
[ [ 1

H added Water & salt

Green rice
Garaedduk

Rice Brown rice
Garaedduk Garaedduk

Fig. 2. Procedure of preparing Garaedduk.
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Table 3. Measurement conditions for texture analyser

Measurement Conditions

Test speed 100 min/min

Trigger 0.005 kg

Sample height 2 cm

Sample width 6 mm

Sample compressed 75%
AR & AEA | Bs 545 & ikgsia sinta A7y
t A5E BASRES gt #ed B4 gut 7 A
RO HATHIA : S ek, 97 ¢ v Pt

5) 4 Xz|

Z+ Alge] B4 BA12 Statistical Analysis System= A&
Skt A& 3E Aol HSE flell EAFEA(ANOVA)S 5k
o, p<0.05 5ol A Duncan®] ThEHY AP o= EAZ
oS HASES SIS 5 1989).

EZE T

1. T2 &=
A7V 7IE o] 8 S 7% A¥= Table 49 2.
W)l e o] SR e 51.97%(w.b)E 7P w3k, En)
7} e & 51.94%(w.b), HH 100% 7FHH-S 50.97%(w.b),
H50%+M1]50% 7FE - 49.74%(w.b) = YEFETE 20Tl
A A7 29 A ol = =71 Wm] ZH /(RG-S 48.02%(w.b)

Table 4. Moisture contents of Garaedduk at 20T

Moisture contents(%o)
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7hefE el Aws =4 Al Table 59 2t} 7hew o]
5 YehE Lk uiu| 2 Al 23 g2 71 e] 74.6391
Hhd F o] 71 E(BRG)S 66.042 YERAA L HH 100%9]
71IE(GRG)E 61.26, AH 50%2] 7FHE(RGRG)S 66.84%
UERAGITE A EQ] a g2 Wn] ZRIERG)°] —1.260.2
7V e ghs JdERIla, dnl Z=I"(BRG)O] 6.032
7 =2 kS UeRAITE 20Tl A% 2d Fo] Fhg B
W i) ZRfE 2} ) Zlee o] WEs Sobd ol HE 100%
71IE(GRG)2] 7= el 2 Wy} glolom, Wn] 50%+
FH7FE 50% 7HIE(RGRG) 2 29 A% - fho] =5 Ho

Table 5. Color deviation of 4 different Garaedduks at 20C

Storage(day) at 20°C

Samples

0 24(hour)
RG 51.97+0.66™ 48.0242.61*
BRG 51.9446.67" 44.59+0.44™
GRG 50.57+2.35 49.62+0.68"
RGRG 49.74+0.03" 46.59+0.48"

Garaedduk Hunter's
color value 0 2
L 74.63+2.60™ 76.9420.80"
RG a -126£0.10"  —1.86£0.16™
b 7.01+0.14> 7.10+0.34>
L 66.04+2.49™ 65.94+1.06™
BRG a 6.030.09™ 3.2540.08"°
b 26.00+£0.27" 20.89+0.26
L 61.26+2.03 61.26+0.83
GRG a 3.3440.27 1.28+0.08™
b 28.50+0.35" 22224031
L 66.84+1.73% 65.75+0.60"
RGRG a 2.20+0.07° 0.26+0.14%°
b 24.31£0.20 19.43+0.22°

RG : Rice Garaedduk, BRG: Brown rice Garaedduk.

GRG : Green rice 100% Garaedduk, RGRG: Rice 50%tgreen

rice 50% Garaedduk.

Mean+S.D.

*B Means in a column by different superscripts are significantly
different at p<0.05 by Duncan's multiple range test.

** Means in a row followed by different superscripts are signifi-
cantly different at p<0.05 by Duncan's multiple range test.

RG : Rice Garaedduk, BRG : Brown rice Garaedduk.

GRG : Green rice 100% Garaedduk, RGRG: Rice 50%+ Green

rice50% Garaedduk

Mean+S.D.

AP Means in a column by different superscripts are significantly
different at p<0.05 by Duncan's multiple range test.

*~9 Means in a row followed by different superscripts are signifi-
cantly different at p<0.05 by Duncan's multiple range test.
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= = 9Ath agk2 A 2d F 7 A TellA
wolAl= e Elom, bk wWin| JEfE & A€
B5F golx|= A7E Btk o] A2 Park et al(2007)
9 dun] dye] F4 54 vlaolA AT
frAbe A7E Bt

3. =24 54

Table 6914 H= vke} 7Ho] 7 E(hardness)®] 7-F- Win] 7}
HH RG] 184.97% 7P wskem, A 7HIH(GRG)H A
& 50% 7FE(RGRG)o] #W1] 71iHRG) = 3o},

!

v ZFiE(BRG) Erhe FojH o m wknh 2443t
o= win] Zlele ofol= H§ 50% 7FEIERGRG)O] 7H
< AEE e ow foA Aol= f1dth &34 (ad-
hesiveness)®] 73-%- A 100% 7FHE(GRG)®| thE 7™
of Hlgte] folAHo R FHY e HAow UEuth
(springness)°llA= ] 7 E(BRG)o] A 23 24A]7F &
B 7P e g JERNSITE 8-/ (cohesiveness) Al
S3F FoA At gl e, A4 (gumminess) Wm] 7l
(RG)°] Frejd oz 7P vhgrom, 247t Foll e 22 A
el AT} A3 X (chewiness)= #n] 71 ®(RG) THo-2 &
= #9 50% 7FIHRGRG)e] Aoz 71 v Azt

PV e )

JokAlo} ki frik

£ Hepliith AEE 9o FEggd w3ks YEhd= A
EZ HH50% 7F=(RGRG)S W] 7l E(RG)olE= 7]
Al FsAIRE e ArE Uehlovt felA o w2 zheol7t gl
£t A2z YeEPT) Kim & Lee(1995)9] A7 HioM=
FrAm| o] 7 Eo] STl el wel Arrt Faste
Ao g vyttt ¢, A ¥ wWn] w3} vl wsto] A
Guoh zto]7b a2 & F AUATE HH oz HEe]
st A AR F7, oldZ e xe) opd 2Rl B &3}
TZ, A% 2, 3 A, AU 24 T veke a<ldl 9

&) 932 WE=rKum ef al 1995). oPEE 9 A o] =&

oo 7

(Nam & Kang 1997, Kim JG 1995) 24]¢]
o] wsle] JFe vX = oz AlRH

] 71 RG), AWl 7% (BRG), HH 100% 7H1H
(GRG), AE 50% 7}HNE(RGRG)S] #57HAF AI}+= Table
73} 2o} 71eiE o] A(color) S THsAA A3 HH 100% 7F
o] 6.022 7P sl H7kEA A, 1 othee A 50%

Table 6. Eralution of mechanical characteristics of Garaedduk during storage period

Storage time

RG BRG GRG RGRG
(hour)

0 174.34+61.97° 228.36£66.03 248.27+22.69" 210.08+103.77
Hardness(gf) B 5 5 5

24 1,324.804275.55 3,485.27+1276.74% 2,689.02+412.05™ 2,697.71339.09"

0 -192.65+92.01% -236.81+48.43> ~139.84+64.12* ~189.64+72.40™
Adhesiveness ] N N a

24 ~26.134£22.04* ~19.79+42.47% ~18.08+27.23* ~2.38+16.34

0 0.88+0.10% 0.88+0.08™ 0.94+0.02* 0.93+0.04*
Springiness B 5 N N

24 0.97+0.0145 0.9440.03% 1.1240.40™ 1.10+0.33*

0 1.07£0.17% 1.000.04* 0.95+0.02 0.98+0.02
Cohesiveness s . . 5

24 0.88+0.03™ 0.82+0.02" 0.82+0.02™ 0.82+0.06™

0 178.43+46.50* 228.16+62.62% 234.89+20.37% 206.68+101.78%*
Gumminess(gr) - 5 s 5

24 1,167.154221.87 2,864.56+1,047.88™ 2.214.66+372.84% 2,216.38+413.79"

0 160.79454.75% 203.58+69.12% 220.02+19.98 191.49495.08
Chewiness(gr) s s s 5

24 1,134.404214.66™ 2,679.85+998.65> 2,480.50+898.78™ 2,540.02+1,281.58™

RG : Rice Garaedduk, RBG : Brown rice Garaedduk.
GRG : Green rice 100% Garaedduk,
Mean+S.D.

RGRG: Rice 50%tgreen rice 50% Garaedduk.

AP Means in a column by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.
*“4 Means in a row followed by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.
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Table 7. Sensory characteristics of Garaedduk

Ay whRE W e $4 54 205

Garaedduk

Sensory evaluation

RG BRG GRG RGRG F-value
Color 2.6+1.43¢ 3.2+1.62° 6.0+1.15* 4.7+0.82° 14.03™
Flavor 2.2+1.40° 2.941.85" 5.1x1.66" 43+0.82% 7.83™
Taste 3.7+1.49° 3.3+1.70° 5.7+1.16" 4.6+0.97"8 6.13"
Moistness 3.841.48% 3£1.83¢ 5.9+0.74" 4.6+135" 7.76™
Softness 3.741.83% 3+1.89¢ 5.7+0.67* 4.8+1.23%° 641"
Coarseness 4.2+1.87" 3.4+1.58" 6.120.74" 4.940.99"" 6.96""
Overall acceptability 3.5+1.51¢ 3.7+1.16° 6.1+0.57* 4.8+0.63" 13.16"

MeantS.D. * p<0.05, " p<0.01, " p<0.001.

AP Emeans in a row preceded by different superscripts are significantly different(p<0.05) by Duncan's multiple range test.

RG : Rice Garaedduk, BRG : Brown rice Garaedduk, GRG : Green rice 100% Garaedduk,

(RGRG), &1 7}|H(BRG), Wv] 7}e|=(RG) w202 B7}
FA} 71" ] dKflavor) ™ 100% 7FIE(GRG)®] 5.1
2 73 s ko, ZF AR e E fe] ARl At
= Yepysit) 7" el ghtaste)2t F-=2]% % E(softness)
< tiz7<l Un) ZHfEHERG) Hlskel ¥ 100% 7hefH
(GRG)®] 5.7= 7174 =7 HrlEQlen, dv| 7}2f=(BRG)
o] 7F A B ATt FE53 H E(moistness)= A AHA]
o FEFE 7MY B3d H™H 100% 7FIE(GRG)] 592
7S A H7EAA, o2 ¥ 50% 7HIE(RGRG),
W] 7Y E(RG), PR o2 Av] 7 E(BR)S 53 W
A= 71 SA F7FE AT AR % E(coarseness) = @]
7h"ol 6.1=2 7HF ZsHAl 7= A, AY 100%7F 7S
Sl B Ak HAREAQ] 7] S (overall acceptability)= %
H 100% 7FIE>A 4 50% 7HE>3n] 7heiE>uu] 7|
g Fo 2 Yehrh

o olupA| e = == FHS

e AA '5]’5’—

=
R Gl 4w

2 st v sbefEst @l jeee] P vebd
2, A8 ks 100e] BEE fela Aolh 92 o

e A 29 F 4 ATl B

.

RGRG : Ricetgreen rice Garaedduk.

Epiet

3. 719 e 71AE 54 B4 A3, 7 E(hardness)d] 73§
W] 7RI E(RG)o] 184.97% 71 Hgkom, A9 7]—311“3(GRG)
I HH50% 7N RGRG)?] Wn] 7FHE(RG) =
o, @] 7 EBRG)ETHE ol o vhgirt, zum
73} Tow win] sty ool FE 50% 7HHH(RGRG)

o] 7hF e AEE JEhllou frold Aol= gl €4
*J(Adhesiveness)2] 7% AH 100% 7= (GRG)°] T 7}

ol Hlste] frojAow 7h whe Ao ' eyt ¥
(springness)°ll A= @n] 7FIE(BRG)O] A2 2§ 24417 &
71 e 32 YEIITE 833 (cohesiveness)2 Al
23 FAA7E fller 3/ (gumminess)S #Win] 71w
(RG)°1 fFeld oz 71 wigkom 2427 Fol| = 22 A}
£ YeERA 4183 (Chewiness)2 ¥r] 71=IE(RG) v
o g2 A 50% 7HEIHRGRG)] oA 71 v 2
= YepiATh
4. 71E 9] Ted B8 HARSE 23, A(color), SKflour),
taste), ZZ3+ 7 E(moisture) = AR 100% 71ege] 714 =
Al BrEa, AR A E(coarseness) = AN 7w o] 7
=) F7 =Rl AAAR] 7] S % (overall acceptability) = 7
H 100%>H ¥ 50%>n] 7iefE>mn] 7l Fo = ‘)rE]r
W], #sAA L9952 AHY S dssiiien, A

el 553 B4 2ol 2 rtefd o] AlF = 7&6& 2o
= etk

whebA], vl vla] €55 e AR EEE TR
atal Fuk 543 2Azto] 94 AYS B ATFE B H
T Az 715 2AR ol &dhe 7S whdEsl on, Bt
B 7158E A FE AR g LA HEAA
u T A BAE I 2nia A SR oA g
T e A2 YR oAz ddd Aot
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