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Abstract

The present study was performed to expand the application of mechanically impacting technology reported in our previous studies.

Several parameters were analyzed to research Korean indigenous pigmented rice. The proximate composition of Korean indigenous rice was

the following; 12.0-13.4% moisture, 74.1-77.3% carbohydrate, 6.8-8.7% crude protein, 1.68-3.25% crude lipid, 0.78-1.38% crude ash, with a

6.6-7.07 pH value, The phenolic compound content of red rice was twice that of black rice. Moreover, antioxidative activity was estimated

by DPPH radical-scavenging activity (IC50 = 0.15-1.04 mg/mL). Anthocyanin and chlorophyll in each pigmented rice type were detected by

spectrophotometer, Garaedduk samples were prepared with non-waxy rice, salt, 24% water, and/or 15% indigenous pigmented rice(red, green

and black, w/w of total swelling non-waxy rice) and adapted with or without mechanically impacting technology. Hardness, as a main

texture profile parameter of Garaedduk was maintained up to 3 days under storage at 20° C. The results suggest that Korean indigenous

pigmented rice can be applied for functional Garaedduk adapted with mechanically impacting technology.
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Table 1, Experimental condition for measuring texture property

Condition
Type Measure force in compression return to start
Pre-test speed (mm/s) 5.0
Test speed (mm/s) 20
Post-test speed(mm/s) 20
Distance (mm) 1.0
Time (sec) 3
Strain (%) 80.0
Trigger type Auto (Force)
force(g) 5
Data Acquisition Rate (pps) 200
Probe SMS/P4 1/4inch diameter cylinder

probe-stainless steel
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o] 516 nmollA] UV/Vis-spectrophotometer2 223} JtHKwon
5 2004, Wn), Aul, w6, 0] 7} ARe e 3B
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&k vortex mixer2 E3tY FRT I FFEE S
S, Bz 275 theel Ao ARk the 74 B
gz 27 tst HAFdoA Bdd 27s0] 50%7}
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Table 2, Proximate composition of indigenous pigmented rice

Moisture (%) Carbohydrates (%) Crude protein (%) Crude lipid (%) Crude ash (%) pH
White rice 13.40%0.67 77.34£2.04 6.81£0.25 1.68£0.08 0.78+0.02 6.60+0.02
Green rice 12,08+0.21 75501314 8.4210.16 3.12£0.09 1.12£0.04 7.05£0.04
Red rice 12.86£0.17 7412£152 8.50%0.19 3.20+0.13 1.38£0.09 7.07£0.02
Black rice 12.44+0.49 74.32£1.01 8.77+0.06 3.25%0.13 133+1.22 6.80£0.03

1 .
Values are expressed as mean * standard deviation of 4 samples,

T 58 YEME 1ChS T3kt

Free radical scavenging activity(%) =
AbsDPPH — Abssample / AbsDPPH X 100
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508 FAEG HEuEe] thHa TY 2002). &

Total polyphenol contents
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0 + . T
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Fig. 1. Total polyphenol contents of indigenous pigmented rice

" Values are expressed as mean*standard deviation of 10 samples,
? Gallic acid equivalent by Folin-Denis method,
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Table 3, Pigment analysis of indigenous pigmented rice

AN BA47180| BES

Anthocyanin Chlorophyll (ng/100g)

(ng/100g)  Total Chiorophyll Chlorophyll a  Chlorophyll b
Red rice 131.0%35.2
Green rice 7.95+£1.98 3.04+1.28 491+1.71

Y Values are expressed as mean * standard deviation of 4 samples.
2 Anthocyanin = Abssy - 0.24 X Absgss
? Total Chlorophyll = 7.22 X Abssss + 20.3 X Abses

Chlorophyll a = 12,72 X Absess - 2.58 X Absgs

Chlorophyll b = 22,88 X Abssis - 5.50 X Absgss

Antioxidative activity

1.4 a
1.2
b
1.0
-~
E os
~
20
E
= 06
7
=
0.4
0.2
0.0 T : T ' ,
White Green Red Black

Fig. 2. Antioxidative activity of indegenous pigmented rice

" Amount require for 50% reduction of DPPH
* Values are expressed as mean * standard deviation of 10 samples,
9 Values with different letters are significantly different at p < 0.05.

4. 71Hol ME

1A T Fad Al Avet BFH VaxE 1y
ste] FAWE du)Adgelr] Aozl dA H&(HA & FA
o 15%el| #Fsh= AR H7hE Rt & =3 drE
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=, Hnjel Enjoae LTl =2 £X|(8.07, 7.80)2

S0 BF JieY sl 0jxls 53 21

#F FH9lon Zuldie &4
(13.37) &2 =tH(Table 4).

=} Addes A1 ¥

Tteok
Pigmented rice prepared with mechanically impacting

technology

Fig. 3. Pigmented rice and T7feok adapted with mechanically
impacting technology

v Upper left in each section: Black rice

? Upper right in each section: White milled rice

¥ Lower left in each section: Green rice (indigenous pigmented rice)
Y Lower right in each section: Red rice (indigenous pigmented rice)

Table 4. Color difference of indigenous pigmented rice

L a b dE*
White rice 83.15+2.05 -2.41%0.20 8.3510.84 18.63£1.63
Green rice  77.21£0.31 -0.86£0.10 13.37%0.67 26.11%0.47
Red rice  62.97%1.12 8.07£0.26 11.80£0.72 39.32+1.26
Black rice  34.51+0.54 7.80+0.41 0.05+0.07 65.49£0.58

Y Values are expressed as mean * standard deviation of 10 samples,
2L Lightness, a: redness, b: yellowness
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DPPHE SHFeH 2+ SR 516 nmolA] Hdl F5AE
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Fig. 4. Changes of hardness of Garraedduk prepared with mechanically impacting technology(MIT) during

storage period

" Values are expressed as mean * standard deviation of 10 samples.

2 Samples were prepared with manufacturing condition adapted with or without MIT,

White rice: Garaedduk made from 100% of white rice with MIT,

Green rice: Garaedduk added with 15% of indigenous green pigmented rice with MIT.
Red rice! Garaedduk added with 15% of indigenous red pigmented rice with MIT,
Black rice: Gamedduk added with 15% of indigenous black pigmented rice with MIT,

Control: Garaedduk made from 100% of white rice without MIT,
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HArHFig. 2). Ol% ol Wnjof] Hlste] e Fro
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E.L(hydroxyl radical(IC5p=0.420 mg/mL), DPPH(ICs,=0.09
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