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Free Radical Scavening and Inflammatory from the Rice Varieties Contained
High C3G pigment
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ABSTRACT Free Radical Scavening and inflammatory
of the methanol extracts, which were prepared from 6 dif-
ferent bran of rice, were evaluated to investigate bioactive
substances. Among them, the extract of C3GHibyeo and
Heugjinjubyeo showed strong DPPH scavening activities
(73.25% and 50.38% at 0.4 mg/ml, respectively). The extract
of C3GHibyeo and Heugjinjubyeo showed strong thrombin
inhibition activities (258.76% and 243.52% inhibition at 5
mg/ml, respectively). The result of antibacterial activity by
Zone assay showed that C3GHi rice extract (250 pg and
500 pg) inhibited attachment of Helicobactor pylori on the
ATCC48504 and COOL1 cell line. But no effect on the SEO
cell line. Cytotoxicity of blackish purple rice extract on the
H. pylori doesn’t showed. These result support a functional
superiority of rice-base livelihood, and suggest that the
development of healthy food using functional ingredients
of rice is possible.

Keywords : antioxidative activity, inflammatory, DPPH
scavenging activity, C3GHibyeo, Helicobactor
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Table 1. Tested rice varieties and their extracts.

Varieties Pericarp color Dry wt (g) 80% MeOH Extracts (g)
Heugjinjubyeo Blackish purple 106.3 32
C3GHibyeo Blackish purple 105.9 52
Heugnambyeo Blackish purple 104.6 3.8
Tlpumbyeo Brown 103.5 2.9
Chucheongbyeo Brown 103.6 2.8
Dongjinbyeo Brown 102.7 2.7

radicalol] RS FoAslo] 4718 LA BHE =
stk st =0 A|2E DPPHEH(200 uM)o] 7t
8Ll Ao A 3027t ¥k 3 %E DPPHO) EH =S 515
nmoJ A microplate readerg ARg3te] A 3}qlch
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E(Sigma Co., USA)E A+2-3514 ). DPPH radical 2H5&
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Hsieh9] #HH(1997)0] wlzl 318 A &AL thrombin time
S £%3}o] HI)3AcSohn et al., 2004). Thrombin time
£ 37ColA 0.5 uM thrombin(Sigma Co., USA) 50 ulet
20 uM CaCl; 50 ul, ©heFst =9 X229 10 uls
Amelung coagulometer KC-1A(Japan)®] £ Hoj] 5318}
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A}5}5iEh DMSOS] 29 32. 124 $TAZFS thebigich
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Cyclooxygenase &4
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Moon 2] H(1999) 2 = male Balb/c mice2-+-E] 3|3k
ZrAIEZE 50% enriched medium(RPMI 1640 containing
100 units/ml penicillin, 100 mg/ml streptomycin, 10 mg/ml
gentamycin, 2 mM L-glutamine, 0.1 mM nonessential amino
acids and 10% fetal bovine serum)¥} 50% WEHI-3 cell-
conditioned mediumE ARE-3to] 3520|Ak wjokdle] 95% o]

Ako] homogenous$t bone marrow-derived mast cell(BMMC)
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2) Assay of PGD2 Generation

Chang 5-9] H#(1994)2.2 BMMCE 1x10° cells/ml &
T2 3goemn A=A 2E 100 ng/ml KL(c-kit ligand), 100
U/ml IL-10, 100 ng/m! LPSE #a]3}¢ith. COX(cyclooxy-
genase)-19] B4 AL A28 UH FER djof 37C,
5% CO, ZANA AFAE 74e 5 247 T Wl 45
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Table 2. Antioxidant activities and antithrombosis of extracts from the different bran of rice.

Anthocyanin pigment

Antioxidant activity (%)

Antithrombosis activity (%)

C%IZEZEI::S/ C3G Content Concentration (mg/mL) Concentration (mg/mL)
(mg/100 g seed) 0.0125 0.02 0.05 0.5 15
Asprin - - - - 136.20 297.15
BHT - 20.25 34.12 48.94 - -
Vitamin C - 27.32 48.15 76.72 -
Vitamin E - 43.52 79.11 96.36 - -
Heugjinjubyeo 380 12.74 27.30 50.38 103.31 448.24
C3GHibyeo 2300 20.45 43.51 73.25 149.25 886.24
Heugnambyeo 230 15.61 29.35 46.79 106.49 415.25
Tlpumbyeo - 7.66 13.35 22.28 - 120.54
Chucheongbyeo - 6.13 11.16 22.25 - 133.45
Dongjinbyeo - 4.74 11.02 20.44 - 110.49
120 29} 7t} 04 mg/nLe) FEOAH C3GH; ¥, Ea%a, B

100

€0
f=]

40

DPPH scavenging activity(%)
[e2]
3

20
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Fig. 1. Comparison of antioxidant activities between the
methanol extract of C3GHibyeo and well-known
antioxidants measured by DPPH scavening activity.
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© 24+ ¥kl C, a-tocopherol, [-carotene, glutathione,
flavonoid 5o] At =A 2 A 9ict FHH A=A
o] AT 4% FHHEINE ekl A2 e BUEL Hao
2HE Baslels ko] x&Eo] YtiHan er al., 2004).

whEbA AAe] AAES BR FAEEAY BHes 44
ko] Fa3t oulE Zh=tt 53] AEHY 4URel 5

=Z5o| 7k} 73.25%, 50.38%, 46.79%2] -3 A5
gz AA%L Helow olgg B4 €3G Mask 9
248 Uehlgich ol 2 &zl ARl BHT, Vitamin
C 9 Vitamin E9] 0.05 mg/mLe] =) Adst= &40
2 o] 053 FASAHRS TR oS rdith

E3] ghatslaiado] ©4%k C3GHIM o i) thfst 5=
oA o] FastEdE &4 AT, T oEH FAS &
4L golstith 02 mg/mLe FLoJARE 51% HES
DPPH 4 7% Uetyjo] BHTY 0.20~040 mg/ml w5
9] gRAIEIEAof] AFFEt L, ICso 0.315 mg/mLE 2l
= SItkFig. 1).

ZAE B 3229 FEH S ST 245 =W
C3GHiH, ZR1Z8, Sy, guh o] S2FolA Zh2) 886.24
%, 448.24%, 415.25%, 120.54~110.49%% YeltA £5
7rol] £ Zpol7t = ALR FRIE|ITHTable 2).

3, 2.5 mg/mLe] FEofAE |4 103.31~166.49
%2] AL UERRIEE AR BHRAAR ARREL e
ofAT P L 1.5 mg/mLe] FEol|A oF 250~300%2] A5
A, 0.5 mgmLe] =AM 136.20%2] 4L VeIt

i _11)1,

ol Adof AHEE ZAMu] 2EEo] HAHA 2 FH
g nHT o S FE2E] FEAH EAo] e 4
gake &+ AUt

AP LEL LDLY AMskE SA|ste] FHHESE A
AA Fo, AL ARt FHTA BoASh= Btk &
AL sfste] PN Go|tA Trh(Frankel, 1999). 3+
thst Pol-ga oo 2 WhAish: thRd gl i
&3t o % ARAR ARE 5 Sl 2 thrombin®]
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Table 3. Inhibitory activity of rice extracts against human thrombin determined by thrombin time.

Thrombin time (%)*

Concentration (mg/ml)

Varieties
0.5 1.0 3.0
Heugjinjubyeo 113.24 138.35 243.52
C3GHibyeo 118.25 141.25 258.76
Heugnambyeo 107.11 118.25 108.24
Ipumbyeo 103.51 108.73 110.85
Chucheongbyeo 104.36 113.24 103.76
Dongjinbyeo 102.35 114.25 104.72
Aspirin 139.00 316.00 398.00

*Thrombin time for DMSO was 32.1 second

Table 4. Cyclooxygenase (COX) inhibitory activities of the rice extracts.

Inhibition (%)

Varieties =
COoX-1 COX-2
Heugjinjubyeo -85.0 8.0
C3GHibyeo -72.6 -7.4
Heugnambyeo -70.6 -14.1
Ilpumbyeo -119.0 -333
Chucheongbyeo -98.3 -35.4
Dongjinbyeo -100.4 -29.4
*Final concentration : 12.5 pg/ml
. 20
A EE S v Fasich %
MeOH F&&0l| disto A-g A3 &4 Hsiehd] 0 |
HHE(1997)9]] 2)5}¢] thrombin time-S &43F Z23}= Table 3 =80
o 2t ERFu el C3GHIM 9] £&E70] 3 mgml ¥= g
ol q ZkZ} 243.52%, 258.76% HE2] thrombin 7T ?‘0
geld 4= lgick. 22 oI5 FAAu)e) ARy Bz »
. 20
oFEm AT ofaTldRTRE ofshA Uit 5
Arachidonic acid cascade( XA Y-S THA) o] T = 0

S0 ABALE0] 43 ABYo] Y= How BT
QlthPotterat, 1997). £ AHo] FAISH S M|= 713} 3
AEAE Uetdn, ol FEFoRNE 42 FEE9)
cyclooxygenase(COX)ol| ot BAS ZASE Z3l= Table
49t gt FA ZAMN] FFES HIRT dubEe] COX-1
3 COX-20f tfgh &2 Holz] gttt

Fig. 2= H. pylori 49 Q)84 el = AGS cell lineo]
that BHS ZAR AT}, SAME] 2EES 250 gt 500 g
Ao B H. pylori 2] AGS cell lineo] ot H2}
S Bl BAo] 9 Aom :1]-11]5]04 on Aupl =22
& H. pylori ool tigt AA2H8-2 gl AL E Yepyt

_\ﬂtbl'
2

Confrof Brwor rice Blackdce PC

Fig. 2. Inhibition of attachment of blackish purple rice treated
H. pylori on the AGC cell line.

Fig. 32 Zone assayZ £ A H. pylori oo 3t 213
FASAS 2AE Aot C3GHI & FEE2 200 pg/
mLe} EEo] 4 ATCC 43504 & COO1 F39| thalA] clear
zoneo] AEEO] FEUH) Y= AT BYFOL SEO
3ol taixE Fde] HEHA 3tk SEOwdT%
COO0l 3= =5 YHEARS Y 229 H pylori 45
ojLf g dFoll A= FatE o] HEHUL EZF dFfA
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Fig. 3. Anti-bacterial activity of C3GHi blackish purple rice extract against H. pylori.
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Fig. 4. Inhibition of prostaglandin D2(PD2) secretion by
C3GHi blackish purple rice extract.
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