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Varietal Variation of Pigmentation and Some Nutritive
Characteristics in Colored Rices

Hee Jong Koh*, Yong Jae Won*, Geon Wan Cha* and Mun Hue Heu*

ABSTRACT : Colored rices have been used for specific purposes by rice consumers due to the

color and nutritive values empirically recognized. In this study, varietal variations of pigmen-

tation and nutritive values were investigated in brown, red, purple and black rices.

Pigments were localized in seed coat to pericarp region in all varieties tested. Pigments were

slightly residued on the surface of milled rice. Anthocyanin content per g brown rice was 1.63~
17.62 pg in brown and reddish-brown rices, 3.56~11.10 xg in red rices, 28.11~401.22 ¢ in purple
rices, and 3,665.98 xg in a black rice. A vatiety DZ 78 showed the highest protein content out of
colored rices analyzed for protein. Normal and colored rices were found to have the similiar com-

position of amino acids, and so was in between brown rice without embryo and milled rice.
Colored rices, LK;B-4-12-1-1 and DK 1, showed higher content of vitamin B, compared with
Hwacheongbyeo, a check variety of no specific color, and LK;B-2-1-1 and LK,B-4-12-1-1 showed
much higher content of vitamin B, in brown rice without embryo. Cation contents such as K,

Mg?*, Ca?* and Fe?* were significantly increased in most of the colored rices tested implying that

the increase might be associated with color pigmentation.

Key words : Colored rice, Pigmentation, Anthocyanin, Nutritive values.
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Fig. 1. Appearance of colored rices used in
this study.
(A: Dongjinbyeo, B: Taebaekbyeo, C:
SC-5, D: LK;B-4-12-1-1, E: Jumlalo-
cal-1, F: DV 139, G: wx124-163-45-7-
1-1-1, H: Pankhari 203, I: Usen, J:
DK 1, K: Muthumanikam, L: HP833-1
-3-1-1-1, M: HP883-1-1-1-B-1-1-1, N:
LK,D-2-12-1, O: LK,B-2-1-1, and P: Gi-
limheukmi)

i ke Micro Kjeldahlol €182, o]
Al 2Ae olun:ab xERA7) (Hitachi, 835)

Table 1. Some agronomic characteristics of colored rices

. . Heading Culm Panicle Panicle Color of

Variety or line .
date length(cm) length(cm) No. brown rice

SC-5 Aug. 9 115.7 21.7 16.0 Light brown

LK;B-4-12-1-1 Aug. 13 125.2 27.2 10.4 Brown

Jumlalocal-1 Aug. 15 168.0 31.2 13.8

DZ 78 Aug. 2 110.2 21.2 10.6 Reddish-brown

DV 139 Aug. 10 116.0 22.8 17.0 -

wx124-341-23-10-1-1-1-1-B-1-1 Aug. 11 64.2 19.9 12.4 Red

Pankhari 203 Aug. 5 111.2 20.0 16.4 -

Usen Aug. 19 152.0 22.6 13.2

wx124-163-45-7-1-1-1 Aug. 18 58.2 174 15.0

DK 1 Aug. 2 95.2 21.6 14.2

B-89-11-2 Aug. 10 62.6 18.7 23.2

Muthumanikam Aug. 20 140.0 23.6 14.2 ”

HP833-1-3-1-1-1 Aug. 3 68.2 20.8 17.0 Purple

HP883-1-1-1-B-1-1-1 Aug., 3 58.9 21.2 17.8 ”

LK;iD-2-12-1 Aug. 29 125.4 26.4 8.8 Dark purple

LK;A-2-12-1-1 Sep. 1 120.6 22.3 7.6

LK;B-2-1-1 Aug. 19 104.8 22.0 11.2 .

Gilimheukmi Jul. 28 89.2 23.9 11.3 Black
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Table 2. Color values® of brown and milled rice measured by Minolta Chroma Meter (CR-200)

Brown rice Milled rice Visual color

Variety

L a b L a b of brown rice
Dongjinbyeo 62.2 2.3 19.2 69.5 —0.5 8.4 White
Taebaekbyeo 65.7 1.6 18.3 68.3 —0.3 8.3 ”
SC-5 52.9 6.6 24.0 67.2 0.1 11.7 Light brown
LK;B-4-12 44.9 6.8 22.0 67.9 —0.1 11.5 Brown
Jumial.-1 41.5 8.8 20.1 60.6 0.2 9.9 ”
DZ 78 39.6 9.2 18.8 65.9 14 11.5 Reddish-brown
DV 139 39.7 10.4 22.6 57.6 1.3 10.5 ”
wx124-341(wx) 44.7 14.2 25.8 78.7 0.4 10.0 Red
Pankh. 203 42.6 13.6 23.3 73.7 1.0 10.9
Usen 38.4 12.5 23.6 60.8 14 10.0
wx124-163(wx) 44.3 14.3 28.1 80.0 0.1 10.9 -
DK 1 37.7 15.0 22.2 62.7 2.0 11.0
B-89-11-2 38.6 13.0 23.6 55.5 2.1 10.9 ”
Muthumanikam 42.1 13.2 24.0 65.4 1.3 10.5 ”
HP833-1-3 29.7 6.8 11.7 62.1 1.2 10.0 Purple
HP883-1-1 29.1 5.9 8.8 60.2 1.6 12.7 g
LK,D-2-12 26.1 6.6 7.0 58.1 2.1 9.4 Dark purple
LK,;A-2-12 22.1 6.1 5.9 64.6 2.0 9.7 ”
LK,B-2-1-1 25.8 6.5 7.5 60.0 2.0 9.1 ”
Gilimheukmi 19.1 1.4 0.2 60.0 2.5 6.6 Black

a) The L scale(+60) means lightness, the a scale( +60) redness when positive and greenness .when negative,

and the b scale( +60) yellowness when positive and bluenness when negative.
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Fig. 2. Color-pigmented layer of brown rices.
(A: No pigmentation of Hwacheong-
byeo, B: Brown pigmentation of LK,B-
4-12-1-1, C: Red pigmentation of DK 1,
and D: Purple pigmentation of LK;B-2-
1-1)
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Table 3. Anthocyanin content of colored brown rice

Variety Anthocyanin content(ug /g)  Variety Anthocyanin content (g /g)
Dongjinbyeo 0.00 wx124-163-45-7. 5.50
Taebaekbyeo 0.00 DK 1 6.31
SC-5 1.63 B-89-11-2 6.31
LK;B4-12-1-1 3.26 Muthumanikam 6.52
Jumlalocal-1 5.80 HP833-1-3-1-1-1 28.11
DZ 78 12.63 HP883-1-1-1-B-1-1-1 30.24
DV 139 17.62 LK;D-2-12-1 307.53
wx124-341-23-10. 6.21 LK,A-2-12-1-1 401.22
Pankhari 203 11.10 LK1B-2-1-1 307.55
Usen 3.56 Gilimheukmi 3665.98
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Table 4. Protein content and amino acid composition of colored rices

Hwacheongbyeo Taebaekbyeo LK,B-4-12-1-1 DZ 78 Pankhari 203

Brown  Mill Brown  Mill, Brown  Mill. Brown  Mill Brown  Mill,
Protein (%) 7.9 7.1 9.7 9.4 11.5 11.1 12.2 11.8 11.2 11.1
Amino acid composition
Alanine 6.5 6.9 7.1 7.3 6.9 7.1 6.5 7.3 6.9 7.4
Arginine 6.0 6.3 5.5 5.9 6.1 6.5 5.7 5.8 5.6 5.8
Aspartic acid  10.0 10.0 9.5 9.5 9.9 9.8 9.5 9.2 9.7 9.5
Glutamic acid  21.3 22.5 22.3 23.4 22.0 22.9 23.1 24.2 22.7 24.0
Glycine 4.1 3.9 4.0 3.5 4.0 3.7 3.8 3.5 3.8 3.5
Histidine 1.9 1.7 1.6 1.5 1.5 1.3 1.4 1.3 1.5 1.3
Isoleucine 3.2 3.2 3.2 3.3 3.3 3.2 3.4 3.2 3.2 3.2
Leucine 8.8 8.7 8.7 9.0 8.9 8.9 8.9 9.0 8.7 8.9
Lysine 3.0 2.9 2.8 2.3 2.9 2.9 2.7 2.7 2.7 2.6
Methionine 2.2 1.9 2.1 1.8 1.9 1.8 1.9 1.9 1.9 1.9
Phenylalanine 5.2 5.3 5.2 5.4 5.2 5.4 5.4 5.6 5.4 5.6
Proline 3.1 3.0 3.2 2.9 2.9 2.9 2.9 2.8 3.4 2.8
Serine 4.2 4.9 4.1 4.6 4.0 4.6 4.3 4.6 4.3 4.8
Threonine 2.6 2.6 2.7 2.8 2.5 2.6 2.6 2.5 2.7 2.6
Tyrosine 4.1 3.6 4.1 4.0 4.1 3.9 4.2 3.5 3.6 3.5
Valine 6.3 6.0 6.4 6.2 6.5 6.2 6.4 6.2 6.4 6.1
Ammonia 7.4 6.6 7.6 6.6 7.3 6.3 7.4 6.7 7.4 6.4

Usen DK 1 HP883-1-1-1 LK;B-2-1-1 Gilimheukmi

Brown Mill. Brown  Mill. Brown  Mill. Brown  Mill. Brown  Mill.
Protein (%) 10.0 9.8 10.9 10.7 11.5 11.4 10.1 10.0 8.3 5.6
Amino acid composition )
Alanine 7.0 8.2 7.3 7.8 7.0 7.2 7.2 7.5 7.5 7.5
Arginine 5.0 5.6 6.0 5.6 6.8 6.6 6.4 6.1 6.3 6.1
Aspartic acid  10.1 9.6 9.5 9.4 10.0 9.5 10.0 9.7 10.2 9.9
Glutamic acid  22.2 23.3 23.1 23.3 22.0 23.0 21.7 22.5 21.6 21.8
Glycine 4.0 3.7 3.7 3.6 3.8 3.8 4.0 3.9 4.0 3.8
Histidine 1.6 1.4 1.4 1.3 1.4 1.4 1.5 1.5 1.6 2.0
Isoleucine 3.4 3.4 3.4 3.3 3.3 34 3.2 3.3 3.3 3.4
Leucine 8.7 8.7 8.7 8.7 8.6 8.7 8.7 8.9 8.8 8.9
Lysine 3.0 2.3 2.8 2.7 3.0 2.9 3.1 2.9 3.1 2.9
Methionine 2.0 1.4 2.1 1.9 1.8 1.7 2.0 1.9 1.7 1.8
Phenylalanine 5.4 5.5 55 5.5 5.4 5.9 5.2 53 5.3 5.3
Proline 34 3.3 3.0 3.0 2.9 3.0 2.9 3.1 3.1 3.2
Serine 4.2 4.9 4.1 4.8 4.4 4.3 5.0 4.6 4.6 4.7
Threonine 2.8 2.9 2.6 2.8 2.6 2.7 2.8 2.7 2.7 2.7
Tyrosine 2.9 34 4.2 3.8 4.3 3.7 4.5 3.7 3.8 3.4
Valine 6.5 6.0 6.3 6.0 6.3 6.2 6.0 6.1 6.1 6.1
Ammonia 7.7 6.5 6.5 6.4 6.2 6.2 6.0 6.3 6.3 6.5
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Table 5. Vitamin content of colored rices (mg /100g)

Vitamin B; (Thiamine) Vitamin B, (Riboflavin) Niacin

—

Hwacheongbyeo Brown(A)* 0.265 0.041 5.734
Milled(B) - 0.229 0.017 2.012
Diff. (A vs B) ns o b
A—B - 0.024 3.722
LK;B-4-12-1-1 Brown(A)? 0.319 0.094 4.082
Milled (B) 0.306 0.028 2.012
Diff. (A vs B) ns - -
A~B - 0.066 2.070
DK 1 Brown(A)¥ 0.328 0.045 5.618
Milled(B) 0.257 0.022 3.052
Diff. (A vs B) ns - >
A-B — 0.023 2.566
LKB-2-1-1 Brown(A)® 0.224 0.118 4.622
Milled(B) 0.231 0.043 2.186
Diff.(A vs B) ns b b
A—-B - 0.075 2.436
a) Brown rice without embryo
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Table 6. Correlation matrix among color values in brown rice, cation and anthocyanin content in

brown rice without embryo

Color values Anthocyanin Cation content of brown rice
L a b cotent K+ Mg?+ Ca?t Fe?*

L 0.033 0.756* —0.550 —0.839% —0.765" —0.666" —0.159
a 0.635* —0.520 0.303 0.444 ;0.083 0.498
b —0.684* —0.492 —0.258 —0.586 0.319
Anthocyanin 0.399 0.229 0.118 —0.233
K* 0.748%  0.503 0.078
Mg?* 0.390 0.380
Ca?* 0.176
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