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Abstract : Premature-green rice is typically obtained by early harvest when culms of rice still appear green in color,
and the rice and its food products have been considered as wellbeing foods. This study was carried out to determine
the quality characteristics of cookies made from flour added with 10, 20, and 30% whole green rice powde r(WGRP)
of two kinds of Hopum and Shinsun waxy rice. The quality characteristics of cookies, including pH, spread factor, color,
hardness, and sensory properties, were estimated. WGRP with different levels of 10, 20, and 30% was added into powder
for preparing cookies, and their quality properties were evaluated. The pH and hardness of the cookies increased, while
spread factor showed highest added with 20% Hopum and Shinsun waxy rice. The color (L) of cookies decreased 20%
added with Hopum and Shinsun waxy rice. The sensory properties of cookies was highest added with 20% Hopum and
10% Shinsun waxy rice. The result of this study suggest that addition of 20% Hopum and 10% Shinsun waxy rice are
available rice cookies. It was concluded that WGRP may have a potential in bakery industry as a new food material.
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Table 1. Dough formation for cookies substituted with various level of whole green rice powder.

Green whole grain rice powder level

Ingredients (g) in cookies (%)

0 10 20 30
soft wheat flour 300 270 240 210
2 kinds green whole grain rice powder 0 30 60 90
butter 99 99 99 99
shorting 99 99 99 99
sugar 105 105 105 105
salt 3 3 3 3
starch syrup 15 15 15 15
whole egg 30 30 30 30
egg yolk 30 30 30 30
vanilla essence 2 2 2 2
Total 683 683 683 683
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Table 2. Texture analyzer conditions for measuring textural
properties of cookies with whole green rice powder.

Item Condition

measure force in compression return to start

pre test speed 2 mm/s
test speed 5 mm/s
post test speed 5 mm/s
strain 80%
time 5.00 sec

Micro Systems Litd., England)= Z4J5}%itt 73 (hardness)
L o= £ AREL JlEeE agen Bz

Table 2%} At}

F719] M= Mx}A(CR—400, Konica Minolta Sensing
INC,, Japan)& Alg3dlo] HEZMIH1=61,31, a=1.06,
b=2.03) 0.2 HASt F AMESIITE MW (Lightness, L),
Z M (Redness, a), I Z(Yellowness, b)S =435t
. 2REIE AR o 551 Zlol BAE ol43)

9 AL A5 RS B9 189S FAHES S
2 ARE W4Ee] o8 334 4= W) F BYT 7
7I% P Agsislen 2 Al ot W} ke R

AFsio] doke A F RS ARE BrhoES s
8. &7 A<
HE 242 3~63] HhHEsto] paiEglon], Aibe
SAS package(Statistic Analysis System, ver, 9.2, SAS

Institute Inc,)S ARESFo] BAF BA3519 1 Avt= g4
ERZUAR e, 2 AT e oy AHe

CNU Journal of Agricultural Science 40(4), 2013, 12 379



Y3 / Whole Green Rice PowderE F7I9t £E Bt F7)9 ZA EY

gElo] e Ao BTk,

rir

2. ¥K59] pH

s Fa|Q) 4 B H71eRS 0, 10, 20, 30% He)
so] A|z3k 7] WHE] pHi= Table 30 YeRflch, 5
7] ¥F29] pH= S E42-6.1510.03 ~ 6.5210.029] W
9], AR 6154003 ~ 6,5410.042 TE4 Bty

AP Bkl d7ieko] 27Kl ket 5014 (p(0.05)
o% Z7Rle A%S Bat $EUO gEL pHrt

e @
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Table 3. pH values of rice cookies with various levels of whole green rice powder.

Whole green rice powder (%)

Cultivators
0 10 20 30
Hopum 6.15£0.03° 6.37+£0.05° 6.45:0.02" 6.52+0.02"
Shinsun waxy rice 6.15+0.03" 6.29+0.02° 6.39+0.02° 6.54+0.04"

Each value is expressed as mean +standard deviation.
Mean+S.D, with different superscripts in the same column are significantly different (p <0.05) by the Duncan’s multiple range test.

Table 4. Spread factor of rice cookies with various levels of whole green rice powder.

Whole green rice powder (%)

Cultivators
0 10 20 30
Hopum 42.75+1.02° 44.56+0.29" 47.96+0.29" 37.99+0.69°
Shinsun waxy rice 42.75+1.02° 46.95+0.52" 47.29+0.60" 37.43+0.82°

Each value is expressed as mean +standard deviation.
Mean+S.D, with different superscripts in the same column are significantly different (p <0.05) by the Duncan’s multiple range test.
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Table 5. Hardness properties of rice cookies with various levels of whole green rice powder.

Whole green rice powder (%)

Cultivators
0 10 20 30
Hopum 11448.40+3° 12608.80+338.64° 12890.70+803.63° 15520.20+2026.76"
Shinsun waxy rice 11448.40+3° 10539.504+228.00° 11077.60+478.54° 13879.00+969.46"

Each value is expressed as mean +standard deviation.
Mean=£S.D, with different superscripts in the same column are significantly different (p <0.05) by the Duncan’s multiple range test.

Table 6. Color characteristics of rice cookies with various levels of whole green rice powder.

Whole green rice powder (%)

Cultivator Factor
0 10 20 30

L 70.16+2.01% 72.5040.14° 71.41£0.25% 69.63+0.23°
Hopum a 3.72+0.92° -0.65+0.23¢ 0.64+0.33° 1.54+0.05°
b 29.8640.59° 27.46+0.36° 25.19+0.54° 25.71+0.46°
. L 70.16+2.01° 68.39+0.24° 66.72+0.27° 65.312£0.19°
Shinsun a 3.72:0.92° 1.39+0.43" 1.5320.14° 3.74+0.97°
waxy rice . d . b

b 29.86+.59 26.56+0.45 27.19+0.31 28.14+0.05

Each value is expressed as mean +standard deviation.
Mean+S.D, with different superscripts in the same column are significantly different (p <0.05) by the Duncan’s multiple range test.
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Table 7. Sensory properties of rice cookies with various levels of whole green rice powder.

Whole green rice powder [Hopum] (%)

Properties
0 10 20 30
Appearance 2.20+0.56" 2.67+1.23" 3.07+0.59° 2.93+1.22"
Texture 3.87+0.99° 2.80+1.08" 2.40+0.91° 1.60+0.74°
Flavor 3.33+1.23% 3.60+0.91° 3.33+0.82° 2.80+1.15°
Taste 3.73+1.03° 3.2040.56" 3.53+0.90° 3.33£1.13°
Overall acceptability 3.33+£1.35° 3.33+0.82° 3.67+0.74° 3.47+0.82°
. Whole green rice powder [shinsun waxy rice] (%)
Properties
0 10 20 30
Appearance 2.20+0.56" 3.00+1.20° 1.93+0.88" 3.13£0.99°
Texture 3.87+0.99° 2.93+0.96 2.73+0.70° 1.87+0.74°
Flavor 3.33+1.23% 3.60+0.83" 2.53+0.74% 2.7340.80°
Taste 3.73+1.03" 3.27+0.80% 3.33+1.05% 2.93+0.96
Overall acceptability 3.33+1.35° 3.33+0.72° 3.27+0.76" 2.80+1.01°

¢ Mean+S.D, with different superscripts in the same column are significantly different (p<0.05) by the Duncan’s multiple range

test
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