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Determination of Selected Antioxidant Compounds in Specialty Rice
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Abstract

The objective of this study was to determine antioxidant compounds in specialty rice including milled rice,
brown rice, red rice, giant embryonic rice, black rice, green rice, and Goami consumed in Korea. The
concentrations of total polyphenols (insoluble and soluble polyphenols), phytic acid, and anthocyanin in the
samples were measured using spectrophotometric methods and vitamin E analysis was carried out by HPLC.
The contents of the total polyphenolic compounds were 565 mg/100 g for black rice, 405 mg/100 g for red
rice, 140 mg/100 g for giant embryo rice, 138 mg/100 g for Goami, 133 mg/100 g for brown rice, 127 mg/100
g for green rice, and 66 mg/100 g for white rice. The black and red rices were significantly high in polyphenolic
contents compared with the other rices, apparently due to their intense red-purple color. Black rice, red rice,
and Goami showed significantly higher vitamin E and phytic acid contents compared with other rices.
Anthocyanins were determined in only black rice (302 mg/100 g) due to the detection limits of spectrophoto-
metric assay. Although vitamin E and anthocyanin contents were relatively lower than polyphenolics among
the samples, the specialty rice may contribute to the significant supply of antioxidant compounds to prevent
oxidative stress due to the fact that rice is used as a staple food and consumed in large amounts in our diets.
The results can be used to increase rice consumption by enhancing consumer awareness on health benefits

of the rice.
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B A3l AR ube] & Wal(milled rice), ¥ 71(brown
rice)st ol Aefl S5, F A o|(HAFH, Jeogjinju-
byeo), A tHull o} (Z501], Keunnunbyeo), Zv](Z-x1 51,
Heugijinjubyeo), 37| (green rice), JLo}¥l(aZo}v]235, Goami2)
= 2004 AAEE AL £ HE2XFA A 20053l A
o}l Algsholeh shabsl AR B4 o AH8-%l gallic acid9}
phytic acid 82 -2 SigmaAtell A, vitamin E& Merck
Apell A el sle] Alg-slgd el o ghel A}g-E FEE

AloFL analytical ¥ HPLC & AH8-3k4dr).

Polyphenol &2 24
% polyphenol®] &2:-& soluble polyphenol3} insoluble
polyphenol® 2+t FZ&3le] A5t 2v(10), F TS g
&} total polyphenol® “telfgit}. A& 10 goll methanol
20 mLE 71} ¥ Polytron®2. 2 5371 @283 5 9422
hog A}Ael-8- soluble polyphenol &3F &A o AL8-314i )
Insoluble polyphenol 44 #2] 5 ZkAke| 4.0 N NaOH 20
£ 7} 2412} E<F insoluble polyphenol& 7}l 3k
7 60 N HCIE °l-8-3te] nh-g-o& pH 22 HA 3} F2
=l polyphenol ethyl acetate® 20 mL4 33 ®l& —’]‘—%5}%‘\
t}. Ethyl acetate 552 743t F53te] L& 1Als] 3]
kA7) 51 5% ZHAME methanolel] A -3 6}01] insoluble
polyphenol®] &k =3 o Al-&3}9it}. Solubles} insoluble
259 Zu4¥E 33-& Folin-Ciocalteu reagentd A%
gl &A3lednt F2E 100 pLell 2% Na:COs8- 2 mLE
Vsl 38 "kA 3 F- 50% Folin-Ciocalteu reagent 100 pL
£ 713tedel 308 & ubgole] F3% 3h& 750 nmell A &
el TR EAZ 01% gallic acid® AH&shad o).
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(12). HPLC # 2] &% solvent delivery pump(M930, Young
Lin Instrument Inc, Korea)®t 3% 71%7](LC305, Thermo
Separation Products Inc, CA, USA)ZE o] &3}g o 22
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&3kt

Anthocyanins gt2F 24
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cyanin ¥4 A 82 Ab&3tdch 9 28 1 mLel 0025 M
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510 nm#} 700 nmell Al &4 stk E']-ZP/}Z]
0.4 M sodium acetate buffer(pH 45) 1 mL& § &% 1
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A A2 A dubvl e} Sl o] F qkE Aol ghak
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E41] 9] polyphenol 33 (mg/100 g)-& ¥l ] (milled
rice) & & vl (brown rice)¢} B]iZ3}e] Table 14 Yehi <]
t}. Polyphenol®] 3ek2 soluble polyphenol®} insoluble
polyphenol=s 2+ =4 3l3 F &8-& §3}e] total poly-
phenolZ E A3l Ul winj 9} ¥v] 2] total polyphenol
SHepe 2h2t 663 133 me/100 g o2 AFHlA © 2 =AH) &
o} AL Hwlr} L e vk E4rle] g 2]
(red rice)7} 405 mg/100 g, = wio}v](giant embryonic
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Table 1. Total polyphenolic contents in the specialty rice o] 1 3 A& A]o| 7]-7" Z a-tocopherols 71522 2
— bFl’olypheno;ic clorgent” - §ek(mg o TE/100 g)& vhehlicH(Table 2). ¥ a7 o]
Milled 1 m 3TE4Z4 21n53;f0 568 6; 2?8 45 A2 vitamin E &3 97023 mg a-TE/100 g)°ll
illed rice 31+4. 57+0. X -
Brown rice 7699839 56131281 13312 vl @wl(1.02 mg a-TE/100 g) 2 55v1(097~1.21 mg
Red rice 30286211  10261+291 40547 a-TE/100 g)oll A =2 32 vetuiigdel. Vitamin B 3
Giant embryonic rice  76.66+3.30 63.69+150  140.35 2.0] yllole] =1 EA M=y win|e] AL A A = gE
Black rice 421561773 14362+516 56518 el wlotel B Heked elel 3 ‘;JJ” N al
Green rice 67324825  59.74+264  127.06 o wloprt &S e Adgos =4 ulgo] {2 vl
Goami 89.55+4.69 48.60+=0.48 138.15 2} Epnlo vl L o] F& Ao g Aglch dubd e
l;Each value was expressed as mean = standard deviation (n=3). 2 e AR 7 8-X]Fd 88 vitamin E ¥8Fo] YA 9
Total polyphenolic content is a simple sum of soluble and = el & 294 o 235 ww
insoluble polyphenolic contents. HANETE 2ok 58 FdAEol € o alom 53] 4n)
o} Bn 2 Tgsto] 4Aschd Bk EHHLE vitamin
rice)7} 140 mg/100 g, 3wl (black rice)7} 565 mg/100 g, € 94E 5 e AoR A} =3 vitamin E= A4

=ul(green rice)7} 127 mg/100 g, ILotv{Goami)7} 138 HE3pAYALS ALERE WA Sk intracellular antioxidant
mg/100 g9] total polyphenol &%& vheplgley, & g & & A7l o4 Al W Svls S W AEdd

Ak Qub wvle] wls) H4vls 1 SRl weh of 2~om ¥ T WA Aol el B sleR Abedd(s).
o] -2 total polyphenols 3Hf-3l+= Ao 2 =gt} & Phytic acid &2

5] A *““]3} Fv) 8 A o S5l vlE 2 total Phytic acide A& F7139 AW F5& Walldle anti-
polyphenol §2kg elfigl on o] T Edu]of -3 nutriento] K 2} U]el 6709] QA Fh0.2 ZhEk o
A4eepe] anthocyaninel| ] 7108 A2 AAUE Chol g stg wjo] AW Abshol o) 8-S S ol
=(15) 9A B A Ao} vbztzlA 2 odeke] anthocyanin o] 2o FaA o2 AA s tEAQ §AksA o)) Phytic
£ 43t Ev)7) wlelo) vlE) wi-$ =2 polyphenold acid(inositol hexaphosphate)= =5 E5o] w2} 0.8%~

ISt sl Aoz nashsish 64%(w/w) AT FHEe] e Aes waEUekr). A

o]l insoluble polyphenole] total polyphenol®] < 25 )9} B4=u]9] phytic acid 38H(mg/100 g)& Wr, @v] 7]
~47%% AX 5= 7 22 el (Table 1). o] A2 557 thufolu], =] & Mu] Folu] Fu] g0 g zhrk 529, 1429,
2 AR 5 A4 Al $H-El 019l polyphenolol 1507 1561, 1,732, 2,163 mg/100 g0 2 vhehrH(Fig. 1).
g o g A7 Bt thubE 9 2a] 7hs) ester FE) Lee 5-(19)0& 2o 2 7} phytic acid Fe:g &3 3¢l o
= Re.2 A2rgeh16). ¢ A7 polyphenol | 68%2] %7 phytic acid #Fe] 1,260 mg/100 g, W=
T AAstEe A9 478 pH W = g 7 @] 183 me/l00 go2 AT Ase} nhgivl
Al Pl Eo] AAbshs esterased] sl frRldon A A2 w4 5 Ao phytic acid7h $A1EE Rasdct
gslo] 27b8 abal w9 Jehle Ao grad
(7). wed Sol 8 oiel bl 2 Wl g GH T

Anthocyanin &tz

I3 u]_u E2ple thoc in B E _% 2:’-_?{46“1- I B¢
2 el AR RS HOIE polphenot Q8 5 SUF ST anboarin §YE SBE A A
G L 7 ) == i,
o] o, ARBAY, FAANZ S gL wAne o  CoomA0 DT AT vivla] Agdqe HEE @3k
. o . tHdata not shown). A #4719 A §- Stz H4 Y7}
Foll =go) & Aoz Azgic}
BALG ot 2 ko] AEHA L AL B AT o4
Vitamin E &2t B wlago] LA 23 AEWA B7) AR AL
Vitamin E+ <=4 HPLCE %39 8711 #-=4& #2l3} 2 AZ=E) vela] dubr) e} E421]9] anthocyanin 35
Table 2. Vitamin E contents in the specialty rice
Sample” a-T”  B-T 7-T 6T  a-T3 B-T3 7y-T3  §-T3 a-TE  Total
1};4;;1@?1 nee 0.23 - - - 0.28 - 0.57 0.17 0.23 125
A 1.02 0.05 0.09 - 128 - 1.89 0.80 1.44 513
e e e 121 - 0.30 - 1.42 - 2.14 0.78 167 585
o Ty 1.02 0.05 0.18 - 0.77 - 1.14 0.11 129 3.27
B K tioe 1.17 - 0.11 - 050 - 1.16 0.44 1.33 3.38
e e 097 0.05 0.10 - 073 - 1.43 059 122 3.87
oo, 1.05 0.08 027 - 1.24 - 1.99 0.26 1.49 489

(”Mean of duplicate determinations expressed as mg per 100 g of grain.
Z)Corresponding tocopherols and tocotrienols. ¥Not detected.
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Fig. 1. Phytic acid contents in the specialty rice.

A, milled rice; B, brown rice; C, red rice; D, giant embryonic rice;
E, black rice; F, green rice; G, Goami.
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M_]_ phytic acid zﬂ-al: 9. Hﬂu i3 7—]1:}]15}]0].11 lr—u
07 7—}7—],' 529, 1,429, 1,507, 1,561, 1,732,
2,163 mg/100 go.2 vlelytel olubejel E<=ul9] antho-
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