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Abstract

The chemical compositions and antioxidant activities of four different colored rice cultivars (white-colored rice:
WCR, brown-colored rice: BCR, brown-colored waxy rice: BCWR, black-colored rice: BKCR) were investigated
to evaluate the quality characteristics of the new brown rice cultivars. There was no sigificant differences in chemical
compositions amongst the four rice cultivars, although WCR had higher amowunt of carbohydrate than did the other
rice cultivars. The major fatty acids in the four rice cultivars were linoleic, oleic and palmitic acids, which accounted
for about 96% of total fatty acids. Of note, higher amounts of saturated fatty acids (24.8%) and lower amount
of unsaturated fatty acids (75.2%) were observed in BKCR than in the other rice cultivars. Two brown-colored
rice cultivars, BCR and BCWR, possessed higher amounts of linoleic acid (40.8% and 42.1%, respectively) than
did the other cultivars. The highest level of a-tocopherol was found in WCR (51.3 mg%), followed by BKCR
(38.6 mg%), BCWR (37.2 mg%), and BCR (34.5 mg%). Free amino acid analysis showed that aspartic and glutamic
acids were major amino acids of all cultivars, whereas phenylalanine, lysine, and histidine were minor. Particulary,
relatively higher contents of aspartic and glutamic acids were found in BKCR, while relatively higher levels of
alanine and y-aminobutyric acid (GABA) were observed in BCR and BCWR. Also, BKCR had the highest phenolic
content and antioxidant activity of any cultivar, followed by the two brown-colored rice cultivars and WCR. These
results suggested that the new brown rice cultivars may possess quality characteristics infermediate between those
of WCR and BCR.
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Table 1. Comparison of proximate compositions of four different
rice cultivars

Content (%)

Proximate -
composition White Brown Brown Black

coloredrice  colored-rice  colored-waxy rice  colored-rice
Moisture 1214 + 006 1433 + 016" 1408  0.11° 1261 £ 007°
g 11103 51 0 0% o
Crude protein 7.00 + 0.10° 820 + 005" 786 + 006 868 + 0.03
Crude lipid 279 + 005° 304 + 002° 330 £ 006 335 + 0.04°
Crude ash 136 = 001° 148 + 002 135 £ 006" 148 + 0.08°

All values represent mean + S.D. of duplicate determinations.

Values with the different superscript in each 1ow are significantly different at p<0.05
by Duncan’s multiple range test.

*Content of crude fiber.

@7 BaE ge] AubdEel w3 dpdtel ofst
AL F3 met dubdEe] gl Aozt et
dnkd o7 F geFo] 74% ©]/F AAEt L Yo, 1 9]
DA 6~9%, AL 1~3% L 2% 06~1.6%% FA
o, E3 Fujep 22 fFAn s T 77.8%, @0

2



FAR1S] B84

6%, A 19% % 3% L1%°] 1, 185 FEE T 75%,
el 7%, AW 3% 2 23E 13%24 GEA 9ok
(2325). Wekd] B QTN ZARE A 4 BB Qi
Qo) gFe s A A Gerick

z] kAL FA z:;]—%l:

F5H A2 it 248 GCR A8 At
Table 29} Zt}. 94| Wain)o] 2| WAkz2A) S B palmitic
acid (Cis0) 19.7%, stearic acid (Cigo) 1.7%, oleic acid (Cis.)
36.8%, linoleic acid (Cig2) 39.2%, linolenic acid (Ciss) 2.1%
9 eicosenoic acid (Czoa) 0.5 mol% 2 VFERSETE BHA, Zhay
HH 2 28 2 = palmitic acid (Cigo) 20.4% & 19.9%,
stearic acid (Ciso) 1.7% & 1.6%, oleic acid (Cis.1) 34.8%
& 34.2%, linoleic acid (ClS 2) 40.8% & 42.1%, linolenic acid
(Cis3)= ©2°] 1.9%, H eicosenoic acid (Cy) 04% &
03 mol% =2 Z}zt B =)t 2] a Bl = palmitic acid
(Ci60) 22.9%, stearic acid (Ciso) 1.9%, oleic acid (Cis:)
37.8%, linoleic acid (Cis2) 35.2%, linolenic acid (Cis3) 1.7%
9 eicosenoic acid (Cze:i) 0.5 mol% = UFE}RtT)

Table 2. Comparison of fatty acid compositions of four different
rice cultivars

Content (Mol %)
Fatty acid White Brown Brown Black

colored-rice  colored-rice ~ colored-waxy rice  colored-rice
Palmitic acid 100 4 00¢ 204 £ 03 199503 220 + 04
(Cieo)
Stearic acid g 40P 17102 16+00 19402
(Ciso)
Oleic acid 3004 04 348+ 07 M2+0F 378 + 06
(Cis)
Linoleic acid 39 4 060 408+ 070 420 £ 0T 352 £ 04°
(Cis2)
Linolenic acid 51, g 194017 1901 17+00
(Cia)
Eicosenoic acid g5, 10 04 101" 03000 05+ o0l
(Cxa)
SFA! 204+ 020 21+02°  205+01° 248 + 03
USFA’ 786 £ 03 71903 785+03 752 + 02

All values represent mean + S.D. of duplicate determinations.

Values with the different superscript in each row are significantly different at p<0.05
by Duncan’s multiple range test.

SFA saturated fatty acid.
2USFA: unsaturated fatty acid.
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Fig. 1. Comparison of tocopherol compositions in four different rice
cultivars.
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Table 3. Comparison of free amino acid compositions of four
different rice cultivars

Amino Content(mg%)
acid White Black Brown Brown
colored-rice  colored-tice  colored-rice  colored-waxy rice
Taur ND' ND ND LI + 005
Asp 720 + 041" 1269 + 123° 187 + 003 382 + 0.14°
The 1434006 116+ 017 126 006" 132+ 01¢°
Ser 215+ 011° 367 +013 206+010° 299 012
Gl 948 + 073 1414 + 192" 661 + 182" 846 + 082
Sac 088 + 020° ND 183 = 006" 208 £ 037
Pro 311 +012° 192002 225018 267 +023
Gy 143 +010° 150 + 003" 215+ 0.14* 210 + 018"
Ala 558+ 028 507 +018 1308 + 142" 1144 + 19"
Aaba ND 043 + 007 ND ND
Val 220+ 012 185+ 004 185+ 0.4 190 072
Met ND ND ND ND
Tle ND ND ND ND
Leu ND ND ND ND
Tyr 096 £ 002 108 + 003" 131 = 005 098 + 005
Phe ND 088 + 002 067 001" 071 £ 003°
GABA 084 + 010° 152+ 005" 665+ 021° 621 + 063
Ethan 112 + 003" 130 £ 004 126 + 0.10° 092 + 005
Amm 202 £ 004 233 £ 009 128 =005 091 + 001
Om 048 + 002 079 + 003 068 + 003 040 + 0.02°
Lys 101 + 003 043 +002° 098 + 006 069 + 0.04°
His 142 + 007 050 + 003 138 + 004" 110 + 0.04°
Tryp ND ND ND 294 £ 016"
Arg 2224013 103 + 004 385+ 08" 189 + 005
Toal 414100 5126+ 00b 47171010 5275 £ OF°

amino acid

All values represent mean = S.D. of duplicate determinations.

Values with the different superscript in each tow are significantly different at p<0.05
by Duncan's multiple range test.

"Not detected.
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Fig. 2. Comparison of phenolic levels in four different rice cultivars.

Table 4. Radical scavenging activity (ICs) of the ethanol extracts
from four different rice cultivars against DPPH radical,
superoxide and hydroxyl radicals induced by enzymatic and
nonenzymatic reactions, respectively

ICs (ngfmL)
Rice cultivar DPPH Superoxide Hydroxyl
radical radical radical
White colored-rice 30672 = 534° 772.18 + 265"
Brown colored-rice 297.06 £ 267" 61538 + 3.65°

72246 + 424
90.04 + 1.92° 19992 + 1.82 42073 + 3.10°

Brown colored-waxy rice 323.88 + 2.64°

Black colored-rice

Cx represents the concentration of samples required for 50% inhibition of the DPPH,
superoxide, and hydroxyl radicals.

All values are mean + SD of triplicate determination.

Values with the different superscript letter in each column are significantly different
at p<0.05 by Duncan’s multiple range test.
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