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Abstract

Various eating quality conditioner were prepared with 1 g, 2 g and 3 g using pine leaves powder, green tea powder
and mulberry leaves powder. The product containing pine leaves powder 2 g, green tea powder 1g and mulberry
powder 1 g showed the highest preference in overall palatability. In textural properties, hardness of cooked rice with
pine leaves powder was decreased after 1 day. Chewiness of control showed highest value at 1 day, but cooked rice
with conditioner increased until 2 days and then decreased rapidly. In chewiness of cooked rice with conditioner
added green tea powder were gradually decreased since 1 day. Adhesiveness of cooked rice with conditioner added
mulberry leaves powder 2g was increased rapidly. The internal structure of cooked rice with conditioner added pine
leaves powder 1g, 2 g observed by SEM showed irregular large hole compare with control. The cooked rice with
conditioner added green tea powder 1 g, 2 g showed a similar structure compared with control. The cooked rice with
conditioner added mulberry powder 2 g was to larger extent collapsed compared to other cooked rice. In volatile

patterns, it appeared that the control and cooked rice with conditioner added pine powder 1 g, 2

g, green tea powder

1%, mulberry powder 1 g had similar patterns using by the electronic nose.
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Table 1. Ingredient composition of eating quality conditioner
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Sample Additive Starch solution Rice bran oil Emulsifier

A 1 94 5 0.6

Pine leaves powder B 2 93 5 0.6

c 3 92 5 0.6

A 1 94 5 0.6

Green tea B ’ 93 5 06
powder

(6 3 92 5 0.6

A 1 94 5 0.6

Mulberry leaves B 2 93 5 06
powder

C 3 92 5 0.6




compressionS A5t texture profile® FH Folxl =
Ao 2 73 % (hardness), 2/ (adhesiveness) % A3
(chewiness) &2 7313t}

ox

eRE B

Au7) A E H7bekA] ¥ dE2EH F7HEe] 7HE
Au R AAE W3 HWeE ARS -70°C 571014 2447
Y% ¥ 572 7=7)(SFDSF06, Samwon Freezing Engineer-
ing Co. Ltd., Korea)E ©]&3}o] 48A17F AXAIZT. 52
AZ3 ABEL 100 meshZ vl F sputter coater
(208HR, Cressington Scientific Instruments, England)= =
T=F3E &9 FAPAAEH] 7 (Scanning Electron Microscopy,
JSM 7000F, JEOL, Japan)e ©|-8-3t4] 10 kve] 7HE A<t
© 2 10008 2 2000uH oA 23T
X3 24 = 9 HiY

o) o]&¥ HAAFE= a-FOX 4000 Electronic Nose
System(Alpha M.O.S France)© 2 1870¢] metal oxide
sensorMOS)EZ TAHY lor EAAIEQ] At 5¢&
20 mL sealing vialoll &3 F 40°CE FAAA AIEE
AT B4 27L& AAE FRA 60°CTHA] 52AIZ
T2 30% 59 500 ippmeZ 319 headspace® X3 33
o oA FrAFEL 70°CE A E= syringedl| # 3}
& 0.5mL/sec®] == injection portd]l FH3IAL AR
= 7 eMtEo T FUS A HAPstd 7+ RS
FAQI 24 v &S AFARE et X3} 3L,
3

A ¥ %2 (Principal component analysis; PCA)S 4 A 3}

W57k AT NESS AL SPon, AR

SAS T2 L o] &3l HF+EFAA eI oM A&
7re] frelAd AAL p<0.05 G4 Duncan's multiple
range test2 Al 57+ f-o)2HE A skt

Zot 3 0F

BSZA
nee @rlesel g gelstl Axd AuaAE
HINA FNre Ave) A A Table 29 AN
Stk £97M7t 8 AMIAAE B ANE 8
e 871, A7, Ae) 2UEAN Aol F71E4E 7
E A%E BT, 75 PE 1gEAPel 1Y
Erhn Bk AYon, AR BEEAAE 28 F7}
she o] B WMol 71 A sk vel Aok,
w3717t BHE ATIAAE Y Ave el 7
=9} HRAL Aol Z7HA5S Paste AL U
WRT P4 ol w2 Zvleke AL BT 2
93 AAH BEE A 1€ W7k Zo] B @
o4 71 A skt B7h Fgic
2L} FHE AuNHAE BIAIA ke Ay
[e]

B>
of

ol

RPEL 2g A2 UF F5T2 128 7RIS A 7t
A Fohe W 4leH, AAAR 95 94 1g2
A7tske Aol s AelM 7P o3 olgta 7t HU
ot

BAX HS}

EA7HF7F SR A PRAAE B FHuke Avte] A
2717k u}E hardnesstH3}= Fig. 13} 72t} Hardness=
AZFA AEA 2 F =39t 71Eg FAo| de 24

L AL

Table 2. Sensory characteristics of cooked rice prepared at different amount of eating quality conditioner

Sample Glossiness Color ecidt Puffed corn Sweet taste SR Hardness Chewiness aner Over.al]

evenness taste moisture quality
PO1¥ 7.14£0.69" 6.14+£1.95* 7.71+1.38* 6.57£1.39* 5.28+1.49° 5.00£1.91° 5.71+1.97* 5.14+£2.19* 4.85+2.03* 6.00+1.82°
P02  5.43+127" 571£1.79" 6.71£1.49"° 4.71£1.25° 5.71+1.25"° 3.85+0.69" 6.14£1.06° 6.57+0.97* 5.28+1.88* 6.71+0.95°
P03 4.86+1.21" 5.85+£2.12" 4.71£1.70° 6.00+1.52" 6.14+£1.34" 5.00£2.58" 6.57+127° 6.00£1.41° 5.57+1.39* 5.85+0.69°
MO1Y 5.71£1.97* 5.85£1.57* 6.57+1.61* 5.00£1.52° 5.00£2.16" 4.42+1.90° 6.00£0.57* 6.28+1.60° 5.42+1.90° 6.28+0.75
MO02  5.00+1.52% 4.42+237" 5.85+1.06" 5.00+2.00° 4.00+2.21* 4.71+2.00" 5.85+1.34* 5.57+1.13* 4.42+1.13* 5.00+1.29°
MO03  5.57+1.51% 6.00£1.41" 6.14x1.57° 5.85+1.21% 4.57£1.98" 4.28+1.79" 5.14+1.34* 542+1.27" 6.00+1.41* 5.57+1.27°
GOI” 7.41£0.53" 7.14£1.57* 8.00+£300° 5.28+1.60° 5.57+1.81* 5.57+2.14° 4.71£1.11* 5.14£1.57° 7.28+1.25* 6.71x1.60°
G02  6.14+2.03* 6.00+1.73* 5.85+1.06" 5.42+2.07° 5.42+2.07* 5.85+£2.11° 6.28+1.70" 7.00+1.82* 5.42+1.51° 6.00+1.52°
GO3  6.14+1.67° 6.14£2.73" 6.28+1.70° 5.42+1.81° 5.28+1.60° 6.71£1.97* 6.5742.07° 6.14+2.03* 6.57+0.94° 6.57+1.61°

1)MeantS.D

2)Mean in the column with different superscripts are significantly different at 0=0.05 level by Duncan's multiple range test
3)P01 (1 g pine leaves powder), P01 (2 g pine leaves powder), P03 (3 g pine leaves powder)

4)MO1 (1 g mulberry leaves powder), M01 (2 g mulberry powder), M03 (3 g mulberry powder)

5)GO1 (1 g green tea powder), GO1 (2 g green tea powder), GO3 (3 g green tea powder)
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Fig. 1. Change of hardness in cooked rice conditioner added
pine leaves powder during storage at 30°C.
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Fig. 2. Change of adhesiveness in cooked rice conditioner
added pine leaves powder during storage at 30°C.
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Fig. 3. Change of chewiness in cooked rice conditioner added
pine leaves powder during storage at 30°C.
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Fig. 4. Change of chewiness in cooked rice conditioner added
green tea powder during storage at 30°C.
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Fig. 6. Scanning electron micrographs of cooked rice conditioner added pine leaves powder.
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Fig. 7. Scanning electron micrographs of cooked rice conditioner added green tea powder.
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Fig. 8. Scanning electron micrographs of cooked rice conditioner added mulberry leaves powder.
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