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ABSTRACT In this study we examined the changes in
expression of pigments in black rice during kernel
development, which were sampled at 2~3-day intervals to
the 40th day after flowering. The first expression of
pigment on kernels was observed on the seed coat about
5 days after flowering. At that times, the ratio of pigment
expression was 0.08% of total area. The order in expression
of pigments in black rice during kernel development was
top first, followed by bottom, dorsal side, then ventral side.
Maximum percentage of the total colored area in kernel
was about 25 days after flowering. After that, the color has
changed to dark purple from pale purple during kernel
development after flowering. After harvesting, the non-uniform
color kernels were observed. As a result, the ventral side
in a kernel was a position of the non-uniform color such
as a mixture of pale purple and dark purple. Also, we
could be concluded that patten of pigment expression was
similar in kernel development.

Keywords : pigments, black rice, grain development, anthocyanin

A we w2 Auo) Yujeh Fu o
SN GHEAOPIA MAE FRT Foltt ofeF A

Aok AAs] FaT A4S TSI Goln, SR
o] &of ¢, T Y o= Fo3F A 5h= A=
ot A Qlth(Osawa, 1995, Wang ef al., 1997). ¥ 59| 4]
204 FET GEAOPHS 0] FAF A%l o
3 BAZ) v FABLE dAe) Sl BANLE

>

l-ﬂr{orﬂ_“in:%

PO TL RTINS

DU 1r[oj1-ﬂiol:_!>;

Moo = k(KL oo

WO o g H L

u e

1

> o 1= =)

(2 ol\>(¢

o

o i
N
ko

o

N o N

= = -

e il
ol
RS

NN

Mo N foh 2 2 @Y HU

Mo
offt o
r—|o_‘
Jlo{l 0:\>;1
o )
o
1z
B>
'S
o
r
it
BN
oX,

A, Auirgol chek
FATNE AR, A0 AL cyanidin 3-glucoside(C3G),
peonidin 3-glucoside(P3G), malvidin 3-galactoside(M3G) &
ofu, 71 FollA] A 4] 80%F =7t C3GEAL SHItH(Nagai
et al., 1960; Lee, 1997, Lee, 2010, Ryu et al., 1998). o|&
a AAEe] §0H 27 SAMAGHAHOY} TR
AAHA) W ANG LI LA FEZ-go] 2Tt 20
2 4HA Qtk(Nagai et al., 1960, Park et al., 2000).
o] FEe o)z 9ia) AAel Wyewm g
Hof gt At (Park et al., 2000)7} o] FofA from, o]
Al7Iu, A oS dejste] AtE Aoe] gEW 5
FEUol = E-6kaL 24 o]4Fe] C3G & AfolE 2
FolaL, o]} A7) ol =545 =L, A 1ol
7

BN

o2

ofi

— K= 1 1 3@
17t 59 Hat7]2o] Wi, dAFEFo] W X[ HoflA =
SFtHKim et al., 1998. Ryu et al., 2002, Lee et al., 2008).
olo} o] Aol efs) ul Aagare] Hojo] e &

ool Ry opoh

)

TCorresponding author: (Phone) +82-55-350-1165 (E-mail) songyc@rda.go.kr
<Received 14 April, 2012; Revised 3 June, 2012; Accepted 12 June, 2012>



128 OHEIX|(KOREAN J. CROP SCI.), 57(2), 2012

T, AARE AR dieiM = B A7 Holgtth
ey, 5% 50) EEelE BT, oo
M B2 7ol Mzto] AL FAoh A A7) lLo,
a oke] ZHkernel) ol A= ofw F9 We AL,
T o= H_?,]: o3} x}xﬂ& o= AR &]/K}—o" EH@} A

e L%
fr =
[
O
KO L)
©
Jo
w2
n (
o fF wo

Cyanidin—3—Glucoside(C3G) 241
Suo] C3G oF £42 100 ml volummetric S2kA3

of Fu|7}2 0.4 g& Y& F 0.1% HCL-80% MeOH 8-9F
< 10 ml& 7}8ke] 4CoflA] 1,000 pmo UAHE] T =
Ab7lof] HZE 0.45 um syringe filterE o]-&3lo] Hu]&
ook Aldof| AMRE EEE29] C3G= Choung ef al.,(2001)
o] Wpo| wlg} £ By FREAS Hokutol Bl

o, HPLC 29l 7L Table 29} 7t

MARS ZA}

=2 = =
3Q5E 5:317] 7h1] BA Aae U

B2

We & 2~

o} 2] oot YH|Ql FUES ARSI M
E HET FAY SPUEe duFer 174 gjsio]
AR 29§ 9 e ZdH st Madd fiEy
Aa7h gl FEo® Uro]  WAS47](Model LI-3100,
USA)& trHAof tfat MAawtd wWaol vl&g2 AA 319
ok Egh A FAL dojoh vHE FUT wo® 2%
stQlTh v 2AF A7 ﬂ%*o* ZA= o]AFS 138 FLES
o] F7t Fiof sgsh=

4% e 0 5 1094 F 0502 S
Za W oy

Exio| 2|z MAUH 2o
Aok 5 52Ul BA1e] Gektop)el A AT ARG A
2 W 5 glon, oy Mavt HAH Pl FAe)

Table 1. Hansanheugmi and ranges low and high value of physicochemical properties in blackish purple brown rice(n=40).

. Low High
Property Hansanheugmi (variety name) (variety name)
Uniformity of colored kernel 9 1 9
(1-9) (Yeonnongheug 1) (Hansanheugmi)
C3G content 530 102 1,250
(mg/100g) (Yeonnongheug 1) (Perurutung)
. . . 1.77 2.82
Ratio of length/width of brown rice 2.82 (Yeonnongheug 1) (Hansanheugmi)

Table 2. HPLC operation condition for the analysis of cyanidin-3-glucoside.

HPLC HITACH CO.
Colum TSK-GEL ODS-120T(150%4.6 mm i.d., Japan)
Detector UV 530 nm
Sensitive 0.05 AUFS
Mobil phase H,0:CH;0OH:HCOOH=7:2.5:0.5(v/v/v)

Flow rate 0.7 mL/min
Chart speed 2.5 cm/min
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Fig. 1. Changes in expression of pigments in blackish purple
rice during kernel development.

a : 1 day after flowering, b : 3 DAF, ¢ : 5 DAF,
d : 7 DAF, e : 9 DAF, f : 11 DAF,
g : 15 DAF, h : 30 DAF, I : 40 DAF
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Fig. 2. Changes in dimension of grain filling and percentage

of colored area in blackish purple rice kernel during
days after flowering.
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