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Diversity and Function of Pigments in Colored Rice
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ABSTRACT : The edible natural pigments extracted from plant organs become steadly popular
to consumer because of those physiological functions desirable for food preservation and human
health in recent years, There are a number of colored rice genotypes from light brown to black-
ish purple via reddish brown and purple. Some researchers reported their results on extraction
recipes and identification of chemical structure of the pigments from the colored rice.

The pigments extracted from colored rices can be largely divided into two types of antho-
cyanin and tannin pigments. Anthocyanin pigments are mainly contained in purple or blackish
purple rice while tannin pigments are mainly contained in brown or reddish brown rice. Some
brownish purple rices showed two peaks of tannin and anthocyanin pigments simultaneously.
Purple rices showed better extraction of pigments in 0.1% HCl-contained 802 methanol or 0.5%
malic-acid-contained 80% ethanol, while red rices revealed better extraction of pigments in
0.01% citric-acid-contained 80% ethanol. The anthocyanin pigments are generally unstable to
heat, light and acidity of solution. The pigments extracted from colored rice ban be preserved
stably under the dark and cool(<5T) condition and at pH 2.0~4.0.

The anthocyanin pigments of purple rice are mainly composed by cyanidin-3-glucoside
(chrysanthemin). The other pigment fractions in purple rice were identified to peonidin-3-gluco-
side, malvidin-3-galactoside (uliginosin) and cyanidin-3-ramnoglucoside (keracyanin).

The pericarp coloration of purple rices is controlled by three complimentary genes C(antho-
cyanin), A(activator) and Pl*(purple leaf) genes, while the red rices are expressed by compli-
mentary interaction between Rc(basic substance of pigment) and Rd(distribution of pigment)

genes or C and Pl¥ genes.

* fe4pit B4% (National Crop Experiment Station, RDA, Suwon 441-100, Korea)
* g ¥ B8 (National Yeongnam Agricultural Experiment Station, RDA, Milyang 627-130, Korea)
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Recently, the antioxidation and antimutagenic activity in main component of anthocyanin

pigments extracted from colored rice were identified, The natural pigments from colored rice

can be useful for beverages, cakes, ice scream, cosmetic and so on.

Key words : Colored rice, Plant pigments, Anthocyanin, Tannin, Antioxidants, Food additives,

Cyanidin-3-O-8-D-glucoside
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Table 1. Varietal difference in seed coat color, maximum wavelength{Amax) and relative optical
density (ROD) of pigment solution and anthocyanin content of colored rice bran

Variety Seed coat color Amax ROD Anthocyanin(ppm)
Ilpumbyec(CK) weak yellowish brown 335 20.16 " 0!
LK1B-4-12-1-1 light brownish purple 434 /538 21.20" 21t
Chokoto 14 reddish brown 460 62.64 ¢ 0!
Twan-Tsi-C ” 460 /538 64.08 3401
Jagwangdo . 456 74.80 ° 0!
DK-1 dark reddish brown 438 /535 11.68 ¢ 0!
Linsia-Shwa-Dau ” 456 /538 130.16 © 0!
HP833-1-3-1-1-1 light reddish purple 532 24.96 1 818
LK1B-2-1-1 dark purple brown 538 307.36° 5,499 ¢
Jajin 538 89.76 ¢ 590 ©
Sanghaehyanghyeolla blackish purple brown 538 39.52 ¢ 3251
Heugjinmi blackish purple 538 306.00 ¢ 2,922 ¢
Suweon 415 blackish purple 538 306.16 ° 6,556 °
Kilimheugmi blackish purple 538 317.36 2 37,341 2

* Amax Of pigment solution extracted 0.5% malic acid-contained 80% ethyl alcohol (0.5%M A-80%EtOH ).
ROD : Absorbance X diluted times(at each of Amax) Of pigment solution extrcted from 2g bran per { of 0.5%

MA-80%EtOH.

Anthocyanin content in bran of colored rice was determined by HPLC at 538nm of wavelength.
Same letter on each column indicates nonsignificance at 5% level.
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Table 2. Relative optical density(ROD) of pigment extractives from two colored rices under

some different solvents

Kilimheugmi Jagwangdo
Solvent
420nm 460nm 538nm 420nm 460nm 538nm

80%MeOH 79 114 383 11 17 10

+0.1%HCI 81 105 414 5 9 6

+0.01%CA 90 113 376 - - -

+0.5%MA 62 79 274 - - -
80%EtOH 18 45 219 15 27 16

+0.1%HCI 42 74 305 4 10 1

+0.01%CA 120 147 359 211 222 209

+0.5%MA 39 82 392 20 31 29
Butyl alcohol (99%5) 0.001 0.007 4.0 1.0 0.3 0.1
Ethyl ether(99.5%) 0.5 4.0 9.0 1.1 1.0 0.7
Hexane(95%) 0.7 0.8 2.0 1.0 0.6 0.4

MeOH : Methyl alcohol, EtOH : Ethyl alcohol, HC] : Hydrochloric acid, CA : Citric acid, MA : Malic acid
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