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Abstract

Physiological characteristics of brown rice and black rice were investigated to provide the fundamental information
of physiological property of rice and to show the potential of rice as a functional ingredient. Bioactive compounds
were extracted from brown and black rices with aqueous solvents like 80% ethanol. Total phenolics, flavonoids and
antioxidative capacity of brown and black rices’ extracts were determined. Brown rice showed much higher amount
of total phenolics and flavonoid contents as well as antioxidative capacity than those of milled rice indicating that
most of bioactive compounds are located in the bran layer. Black rice showed higher total phenolics and flavonoid
contents and antioxidative capacity than those of brown rices. The highest antioxidative capacity was obtained from
Heugjinju followed by Heugseol, Sinnongheug-chal, Hopum and Samkwang. This result indicated that antioxidative
capacity is affected by total phenolics and flavonoid contents. Both brown and black rices contained higher amount

of ferulic acid than that of p-coumaric acid.
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singlet oxygen, superoxide anion
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3000 XL, Perkin Elmer, Norwalk, CT, USA)Z= YUY EH,
ndlE, 2, 2S48 e, ICPMS(ICP 7500
series, Agilent Technology, Palo Alto, CA, USA)Z YHX]
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Phenolic acids®] §H#-2 <4 HPLC(LC-20A, Shimadzu
Corp., Kyoto, Japan)= 413ttt olwf 4] column
Capcell Pak C18(4.6 mm 1.D.x250 mm, 5 um, Shiseido Fine
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Table 1. Extraction yields of rice cultivars with different milling
fraction and black rices.

Sample Yield (%)
Samkwang brown 1.440.2
Samkwang rice 5 1.3+0.5¢
Samkwang rice 10 1.0+0.2¢

Hopum brown 1.6+0.1%
Hopum rice 5 1.340.0%
Hopum rice 10 1.0+0.2¢
Sinnongheugchal 2.140.0®
Heugjinju 2.3£0.2°
Heugseol 2.040.1*

! Values are mean + SD (n=3).
? Means with the same letter are not significantly different (» < 0.05).
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Table 2. Mineral compounds of rice cultivars with different
milling fraction.

Na Mg K Ca Si Al  Fe
Samkwang brown - 15 32 13 13 - -
Samkwang rice 5 - 6 16 1.1 - - -
Samkwang rice 10 - 26 74 - - - -
Hopum brown - 75 17 13 12 - -
Hopum rice 5 - 58 15 1.1 - - -
Hopum rice 10 - 25 78 - - - -
Sinnongheugchal - 82 20 2 1.8 - -
Heugjinju - 7 18 15 13 - -
Heugseol - 14 28 2 14 - -
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Fig. 1. Total flavonoid contents of rice cultivars with different
milling fraction.

*Means with the same letter are not significantly different
(p <0.05).
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Fig. 2. Total flavonoid contents of different black rices.
*Means with the same letter are not significantly different (p <0.05).
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= DNA 42 #3352 low-density lipoprotein®] AFs}
& A= ALeE gEA JTh(Hu et al., 2003).
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Fig. 33} Fig. 4o YER) AT
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F3 4 247 5 E =u|E 449mg/100 g, 50.1 mg/100 g,
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Fig. 3. Total phenolic contents of rice cultivars with different
milling fraction.
*Means with the same letter are not significantly different (p <0.05).
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Fig. 4. Total phenolic contents of different black rices.
*Means with the same letter are not significantly different
(p<0.05).
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fotal e AoE HIEGT o]xe] AFolA] &l
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polyphenol®] ester®d-> I /FE A3 AS 45 91742 pH
H3l 5l T rj A Eo] AAtSshE esteraseol] ot fE]F
o2 Agtso] F7tE itsl a3E Yehlle Aoz A
Zhgich, A SH)EE ol ARk gl fnj S ‘4345‘
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ferulic, p-coumaric, gallic, vanillic acid 5°] o™ ©] F
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Table 3. Concentrations of phenolic acids in rice cultivars with different milling fraction.
Sample Samkwang Hopum
p-Coumaric acid Ferullic acid Total p-Coumaric acid Ferullic acid Total
Brown rice 62.7+£5.4° 165.0+6.3* 227.7 73.94£5.2¢ 187.5+5.5% 2614
Rice 5 31.540.5° 106.2+10.18 137.7 27.342.1° 98.8+1.78 126.1
Rice 10 6.8+0.6¢ 33.942.3¢ 40.7 11.440.5¢ 52.140.2¢ 63.5

" Values (ug/g flour) are mean + SD (n=3).

2 Means with the same letter in the same column are not significantly different (p < 0.05).

Table 4. Concentrations of phenolic acids in different black
rices.

Sample Phenolic acid
p-Coumaric acid Ferullic acid  Total
Sinnongheugchal 55.6%3.0% 146.9+1.3¢  202.5
Heugjinju 43.0+0.2° 185.842.28 228.8
Heugseol 60.8+2.7 2542431 315.0

Y Values (ng/g flour) are mean =SD (n=3).
? Means with the same letter are not significantly different (p < 0.05).

S tH(Zhou et al., 2004).

AL sto] &w, wlole] phenolic acid S ¥
st A= Table 301 YERASIT. @H| 9 total phenolic
acid e oFo] ARgEY ¥ #4 vehdth ==
Z71= Wu] F9] total phenolic acid -2 ZAE A
o, sFoA =HO=Z 23t phenolic acid THF A7t
A Yebgth Eg 108 =rE =& T
phenolic acid &4 5 ferulic acid X}#] B]&©°] F7}sl=
Ao 2 YeRth Zhou et al(2004)2 #g7|7ke] ThE &
FES S Z phenolic acidE 418 A3} dn]ofA
ferulic acid(255-363 ng/g)?} p-coumaric acid(61-84 pg/g)7}
SHrEo] vk Barste] 2 Aol fARES B U
o}, XS #uloA total polyphenol®] 80-90%7} bound
phenolic acid ¢1 ¥ Wu]o M= 53-74%H o A
& nj e} wWuojo A &= total phenolic acid2} bound phenolic
acid ©] Az} ZAEJ T oln 4°CHRT}E= 37°CoA] ZFAE
o] At} WS

Suje] A9 o] 7HE =2 phenolic acid THS
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S THTable 4). =g+ @wr|e} npz7FA] 2 p-coumaric acid
gHegFo] ferulic acid $#FETF ¥ ¥A VERSETHTable 3).
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Fig. 5. DPPH radical scavenging activities of rice cultivars with
different milling fraction.
*Means with the same letter are not significantly different (p <0.05).
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Fig. 6. DPPH radical scavenging activities of different black
rices.
*Means with the same letter are not significantly different (p <0.05).
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