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Abstract

The principal objective of this study was to evaluate the physicochemical characteristics of brown rice Dasik prepared
with different 5 levels(0, 25, 50, 75, 100%) of modified potato starch powder. We assessed the general compositions,
Hunter's color values, the mechanical characteristics, and conducted a sensory evaluation analysis of brown rice Dasik at
room temperature(20C). The more modified potato starch powder composition was increased, the content of ash, protein
and fat were significantly decreased(p<0.05). We noted that the luminance of samples were increased the more modified
potato starch powder composition was increased, but in Hunter's a and b values were decreased. With regard to the
mechanical properties of the Dasik samples, we noted significant differences in hardness, gumminess, chewiness but no
differences in springiness, cohesiveness and adhesiveness were detected. The more modified potato starch powder composition
was increased, the more the score of hardness, gumminess and chewiness were higher. The results of sensory evaluation
showed that there were significant differences on the color, sweetness, mouth-feel, chewiness, overall quality of the Dasik
samples(p<0.05). The score of brown rice Dasik with 50%(w/w) modified potato starch(BM2) in color, mouth-feel, chewiness,
overall quality were significantly increased than those of other samples.
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Table 1. Formula for brown rice Dasik using modified
potato starch

Ingredients(g)
Groupsl) Brown rice Modified Oligo-
powder  potato starch?  saccharide Salt

Control 100 0 80 1
BM1 75 25 80 1
BM2 50 50 80 1
BM3 25 75 80 1
BM4 0 100 80 1

" Control: Brown rice Dasik, BM1: Brown rice Dasik with 25%
(w/w) modified potato starch, BM2: Brown rice Dasik with 50%
(w/w) modified potato starch, BM3: Brown rice Dasik with 75%
(w/w) modified potato starch, BM4: Dasik with 100% (w/w)
modified potato starch,

% Composition of modified potato starch: 83% hydroxy propylated
potato starch phosphate, 16% sucrose, 1% Skim milk powder.

Brown rice powder preparation

l

Mixing with modified potato starch 25~100% (w/w)
& oligosaccharide

l

Kneading

l

Molding

l

Dasik product

Fig. 1. Preparation process of Brown rice Dasik using
modified potato starch.
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Fig. 2. Products of Brown rice Dasik using modified
potato starch.
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Table 2. General compositions of Brown rice Dasik using modified potato starch

Groups])
Variables
Control BM1 BM2 BM3 BM4
Moisture 13.79+1.42"N 13.8142.49 13.84£1.15 14.58+1.74 14.7742.74
Ash 0.86:0.47"2 0.76£0.57" 0.54+0.95° 0.57+1.15° 0.11+1.72°
Protein 5.56:0.82° 4.3240.68" 2.98+0.74° 1.68+0.79" 0.43+1.03°
Fat 1.16£0.57" 0.9120.74® 0.760.67° 0.3040.83% 0.29+0.83¢

Y Control: Brown rice Dasik, BM1: Brown rice Dasik with 25%(w/w) modified potato starch, BM2: Brown rice Dasik with 50%(w/w) modified
potato starch, BM3: Brown rice Dasik with 75%(w/w) modified potato starch, BM4: Dasik with 100%(w/w) modified potato starch,

2 Mean+SD,

? Values with different superscripts within the column are significantly different at @=0.05 by Duncan's multiple range test. NS: not significant.
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Table 3. Hunter's color value of Brown rice Dasik using 3. Z A M M2 HESH HI=20)| K2 §io|Chle M =X
moiified potato_starch WA WY BEE Fbste] AZT Wolchel 24 24
) Hunter's color value AT}= Table 49t 2t 4 éﬂ A3}, A4 (gumminess) T}

Groups L a b R 74 (chewiness)& 72} WA AE | H7lgo] ZrMd4=
Control 5035:0.097  873+0.22° 18.85+0.28" T oz ST’ uhd 7 E(hardness = foHoE st
BMI 51.09::0.24° 8.10£0.21° 17.030.43° ATHp<0.05). o= ArlE diAlste] ARgg A} A A&
BM2 5420:0.54'  73420.13°  17.172066" of Atk e} S/l 9Fs A Aom B=ek w4, A4
BM3 60.36:0.75" 5.930,02° 14.5140.09° R AR 2 9 AR A Sl w2 ghel
BM4 78.28+037" -0.40+0.02° 4.06+0.04° Ao SR Aed o Fre T2 HBEAY 9

oA o] R0l ALR Th4 Y] A x| AMEH &1

Y Control: Brown rice Dasik, BM1: Brown rice Dasik with 25%
o ko] Wolige Aolel Al o} -5/ wefis 71

(w/w) modified potato starch, BM2: Brown rice Dasik with 50%

(w/w) modified potato starch, BM3: Brown rice Dasik with 75% A W dee] HEAY 2ol T ol
(w/w) modified potato starch, BM4: Dasik with 100%(w/w) o, o]ZA F4E S A2 7 Aol AstA A& Zﬂ
modified potato starch, £9 EA FF2 v Ao dH

2 Mean+SD,
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WA AR w7t Eold e WolRl= A3 UElo Nx= FAH Fodol gle ALeE Yetdth

A WA AE 100%0) 4 —0400.2 8-01&8(p<0.001) 2.2 7}
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(p<0.001). 2 wfigste] A2 oY) s B7F A= Table 69 A4

Table 4. Mechanical characteristics of Brown rice Dasik using modified potato starch

Texture Groups”’

properties Control BMI BM2 BM3 BM4
Hardness(g) 2,945.61+167.557%  3,382.37+379.58° 9,300.26:821.08° 17,058.3542,690.56°  24,394.56+2,793.49"
Cohesiveness 0.28+ 0.01™ 021+ 0.01™ 025+ 0.00™ 031+ 0.03™ 031 0.02%
Springiness 0.50+ 0.03"° 042+ 001 048+ 0.01" 049+  0.02" 0.50+  0.03"
Gumminess(g) 699.30+171.58" 709.02+ 94.03" 2,356.36:235.88" 500511+ 865.42°  7,563.01+1,182.26"
Chewiness(g) 294.81+110.05° 317.60+ 34.64° 1,142.69+134.97° 1,779.53+ 438.80°  3,805.28+ 814.90"
Adhesiveness —146+ 119" —147+ 058" —136+ 072" —1.16+ 8™ —0.79+ 095"

" Control: Brown rice Dasik, BM1: Brown rice Dasik with 25%(w/w) modified potato starch, BM2: Brown rice Dasik with 50%(w/w) modified
potato starch, BM3: Brown rice Dasik with 75%(w/w) modified potato starch, BM4: Dasik with 100%(w/w) modified potato starch,
? Mean+SD, * Values with different superscripts within the column are significantly different at @=0.05 by Duncan's multiple range test,

NS: not significant.
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Table S. Linear regression analysis results for the texture properties of brown rice Dasik according to modified potato

starch addition

Linear equation F value Probability R square
Hardness Y=226.30 x X+101.46 45.76 0.007 0.94
Cohesiveness Y=0.0006 x X+0.24 1.22 0.35 0.29
Springiness Y=—0.0003 x X+0.46 0.09 0.79 0.03
Gumminess Y=72.06 x X—336.20 3253 0.01 0.92
Chewiness Y=32.24 x X—104.03 13.53 0.03 0.82
Adhesiveness Y=0.007 x X—1.59 15.79 0.03 0.84

Y=Dependant variables(hardness, cohesiveness, springiness, gumminess, chewiness, adhesiveness), X=Independent variable, content of modified

potato starch.

Table 6. Sensory evaluation value of Brown rice Dasik using modified potato starch

Groupsl)
Sensory properties
Control BM1 BM2 BM3 BM4

Color 4.2240.42°" 4.3340.49° 5.67+1.15° 4.11+0.74° 3.44+0.74%
Sweetness 3.67+047° 4.8940.57° 4.00+0.95° 3.33+1.15° 2.88+1.72¢
Mouthfeel 4334082 4.560.68" 5.1120.74° 3.78+0.79" 3.22+1.03¢
Chewiness 2.8940.57" 3.1120.74% 4.00+0.67° 3.4440.83% 2.56+0.83°
Overall quality 3.67+0.47° 3.89+0.57° 5.33+1.41° 3.00+0.82 2.44+1.42°

" Control: Brown rice Dasik, BM1: Brown rice Dasik with 25%(w/w) modified potato starch, BM2: Brown rice Dasik with 50%(w/w) modified
potato starch, BM3: Brown rice Dasik with 75%(w/w) modified potato starch, BM4: Dasik with 100%(w/w) modified potato starch,
? Mean+SD, ¥ Values with different superscripts within the column are significantly different at @=0.05 by Duncan's multiple range test,

™. not significant.

E vRe} Zoh M(color)2 #AF WA AR g v|Lo] 50%
FolA 7P & F7PF UEhar, I 99 wledl 25, 75,
100% W Aol a3 SASAL Re B} et
o}k Hal(sweetness) ] 74-$- AR WA AE 25% vigHBMI)
oA FoHez A F7HEULH, 100% Hi=H(BM4)o|
A 7P BA dehd 22 A WA & (Matsutani Co., Sung-
nam, Korea)ol] ZFHE 16%9] G W2l Aoz Az Hr)
Al A o] ZZ(mouthfeel) 25%(BMI1) v @3} 50% HiF
TBM2)| A FojF ez 7Ht wokon, A HAY AES
75% ol4F H7ke A= Wolxls A2 vehith WEA
(chewiness)¥} ZHFA ¢l 7] & = (overall-quality)o]] ojA =
foHo T 7 WA A 50% HEZEM)0] 7H %
BFrtEo] A WA AE i 50%7) v Ao gt
At

o OF

o |
A AL BHOE SH A4S I 25T
At dulo] A3 7158 FAHS 95 AA WA AR

wigste] £8 EAL HAstA & A7ATe QoS o
=3 2tk

AAF WA RS AulEEY 0, 25, 50, 75, 100% FEL
2 ugste] Azt thalY] AR S5 A SE TS
o= AARAAT AR A AR wiE v gl FU1EE
F7hke AFE 2o, 38, dud d A e AR
WA AR ol 7SS FYHoE fgasH:

AR A AE iR vgo] S7HESE B71E Yetd=
FELIDE FIH 22 S7HFATHp<0.001). HM =S Le

= aghke A WA AR g7t Bold4E wole
S Uetigled, 53] A ©Ad FE 100%0 4] —0.40
L2 FYF(p<0.00) o2 7P WA YEtdth FA=E U
EFfi= bt A B AR uigEre] 37 E fod e
2 WolAs ALE YERHTHp<0.001).

=4 57 23}, 7%= (hardness), 7-d(gumminess) % 4
(chewiness) B A} A Ao H7hgo] 7185 &
ojHo g FrstgTh

#5 @7t A3} M(color) A TIFAE uiFt v]Lo]
50% oA 7P F2 B7PF B, 1 o)A HlE&dl



Vol. 23, No. 1(2010)

50, 75, 100%= i Aol ti2tol Bls) FARBEALY R
BH717F yebgt) dl(sweetness) 2] 739 ZAF ©A AR 25%
HRFZBMDA F-o8 oz A F7tEReH, ¢t
9] ZrZ(mouthfeel)2 50% HiTHBM2)oA F-oFoz 7}
Z Een, AR WA JES 75% ol AUt e W
oAl = AL 2 Yehgth 3l /d(chewiness)t ARH2A 2] 713
L(overall-quality)o]] oAM= [oJHoz A HA HE
50% BigHBM2)0] 7 A B7HE o] @mjchiof AR W
d AR uiR 50%7F vt A Ao R weEh

I
o

ks

AOAC. 1990. Official Methods of Analysis of the AOAC. 15th
ed. Association of Official Analytical Chemists, Washington
DC, USA

Barnick, M, Szafranska J. 1987. Change in phytate content and
phytase during the germination of some cereals. J Cereal Sci
5:23-28

Cho MZ. 2006. The characteristics of soybean Dasik in addition
of black pigmented rice. Korean J Food & Nutr 19:58-61

Cho MZ, Bae EK. 2005. Variation of instrumental characteristics
during storage of sesame Dasik. Korean J Food & Nutr
18:1-3

Cho SH. 1991. A historical research on Kwa-Jung Korean
traditional cookies. Ph D Dissertation, Sungshin Womens
University. Seoul

Choi JH. 2001. Quality characteristics of bread with sprouted
brown rice flour. Korean J Soc Food Cookery Sci 17:323-
328

Chung ES, An SH. 2002. Acceptability characteristics of Omija
Dasik according to the kind of sugar. J East Asian Soc
Dietary Life 12:210-217

Han BR. 1994. Rice Cake and Korean Cookie. Daecwon press,
Seoul, p. 102

Han MR. 2008. Investigation of physicochemical property change
in modified potato starch by ultra fine pulverization. Food
Engineering Progress 12:44-48

Kang IH, Cho HJ, Lee CJ, Lee FJ, Cho SH, Kim HY, Kim JT.
1997. TMI. Ddeok, Kwajung and Eumchung. In: Dictionary
of Korean Food. Foundation of Korean Cultural Preservation.
p. 102

Quality Characteristics of Brown Rice Dasik 93

Kim JT, Noh WS. 1992. The retrogradation and swelling power
of modified potato starches. J Korean Agric Chem Soc
35:404-409

Kim AJ, Han MR, Kim MH, Tae KH, Lee SJ. 2009. Immune
activity of Mosidae and quality characteristics of brown rice
using Mosidae powder. J Korean Soc Food Sci Nutr 38:
548-554

Kim AJ, Han MR, Jeong KH, Kang SJ. 2009. Quality
characteristics of brown rice Dasik addition of white, red
and black ginseng powder. Korean J Food & Nutr 22:63-68

Kum JS, Choi BK, Park JD. 2004. Physicochemical properties
of germinated brown rice. Korean J of Food Preservation
11:182-188

Kim SB. 2004. Palace Food of Lee Dynasty. p. 111. Suhak
press. Seoul. Korea

Lee MY, Kim HO. 2008. The quality properties of Hongsam
Dasik with add red ginseng powder. Korean J Food & Nutr
21:283-287

Lee YJ, Lee SB. 2008. Influences of globalization strategy
factors of Korean food on country image, attitudes toward
Korea and product buying intention of Chinese and Japanese
consumers. Korean Academic Society of Hospitality Admini-
stration 17:117-135

Lee YS, Kim AJ, Rho JO. 2008. Quality characteristics of
sprouted brown rice Dasik with Yujacheong add. Korean J
Food Cookery Sci 24:494-500

Lim SY. 2008. Inhibitory effects of methanol extracts from
Korean Orysa sartiva and Coix lachryma-jobi var. ma-yuen
on mutagenicity and growth of human cancer cells. J of Life
Science 18:1415-1419

Kim EK, Lee JH, Cho SH, Shen GN, Jin LG, Myung CS, Oh
HJ, Kim DH, Yun JD, Rho SS, Park YJ, Seo YB, Song GY.
2008. Preparation of black Panax ginseng by new methods
and its antitumor activity. Korean J Herbology 23:85-92

Yun SS. 1974. Study on Korean Food History. pp. 83, 180.
Shingwang press. Seoul

Yun SS, Son JW, Jung JH, Shin AS, Hong JS, Lee JS, Myung
CS. 1993. Korean Traditional Food-Ddeok, Korean Cookie,
Eumchung. pp. 74. Yeolrin Madang. Seoul. Korea

(20104 29 24 34 20109 39 189 A<l



