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Germination Dependency of Antioxidative Activities in Brown Rice

Bo Ra Kang', Mijung Park’ and Heum Sook Lee'’

"Dept. of Food Science and Technology, and 2Dep[. of Visual Optics,
Seoul National University of Technology, Seoul 139-743, Korea

Abstract

The change of antioxidative character by germination of brown rice was evaluated. From the total methanolic
extract of brown rice, 2.5 mm-germinated brown rice, and 5 mm-germinated brown rice, SOD-like activity
and nitrite scavenging ability were identified as antioxidative character. SOD-like activities and nitrite scav—
enging abilities of all samples were changed dose-dependently and germination-dependently. After successive
partitioning with hexane, ethyl acetate (EtOAc) and water, each fraction was tested for these activities. SOD—
like activities of all fractions were increased by germination, and especially hexane fraction and EtOAc fraction
of 5 mm-germinated brown rice had more strong activities than 50 ppm vitamin C. The ECs values of SOD-like
activity showed a gradual decrease by germination and that of EtOAc fraction of 5 mm-germinated brown
rice was 17 ppm, which was lower concentration than that of 50 ppm vitamin C. The ICso values of nitrite
scavenging ability at pH 1.5 also underwent a great decrease by germination and germinated brown rice had
the nitrite scavenging ability at lower concentration than brown rice. The results suggest that SOD-like
activity and nitrite scavenging ability are thought to be enhanced by the germination effect.
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Fig. 1. SOD-like activity of extracts and fractions from brown rice (BR), 2.5 mm-germinated brown rice and 5 mm-

germinated brown rice as a function of concentration.

a) The activity of total methanolic extracts. b) The activity of hexane fractions. c) The activity of EtOAc fractions. d) The activity
of water fractions. BR, O 25 mm-germinated BR, O 5 mm-germinated BR.

The values represent the mean = SD for triplicate experiments.
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Fig. 2. SOD-like activity of vitamin C as a function of
concentration.

The values represent the mean=®SD for triplicate experiments.
“Significantly different from the control values (p<0.001).
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Table 1. The ECs values of SOD-like activity

Sample ECx (ppm)

Vitamin C

38

Hexane fraction

Brown rice 655
2.5 mm-germinated brown rice 257
5 mm-germinated brown rice 150
EtOAc fraction
Brown rice 261
2.5 mm-germinated brown rice 209
5 mm-germinated brown rice 17
H.O fraction
Brown rice >1000
2.5 mm-germinated brown rice >1000
5 mm-germinated brown rice >1000

The ECx values are effective concentrations which have 50%

SOD-like activity.

120 a)

Nitrite scavenging ability (%)

100 200

120 ¢ ¢)

100

Nitrite scavenging abiliity (%)

100 | £ -
80 | . ?
500

750

50 100 200
Concentration (ppm)

750

& vitamin CRv} 7‘1 o4 SOD HAHEA S 7R & A o
Z et & 5 mm weldelE A 84S el
A&7} vitamin C 50 ppmXtt 531938 Bk oflgl
vitamin CET} o] Y& FXo4] 2418 Jeh) = e g
Hojx B2 o] B3 E oA gUg SOD A EA-S 7HA B
g FAHNE ettt AARY B 25 A=
BE A 8£9 ECy %ol 1000 ppm o1 A4F 2 2 o} 2 3-8 o}
Z A gE FZEol vl ZA Eo} SOD A A& vieh
= Bl & ] F4o] A2 BHEZR ol FHUSE L S
AL HTable 1).

10} Yoy ol e nitrite A7{§

Hv] ] whob T o)) Wk nitrite 2752 AFE B =7
9 éik ol g ol A% pHI} %O}X]’Ki(data
shown) % 2]&4 © F nitrite 22758 0) =4 Jehd

ot
<
g} == 9\10—);}, w3} Halo],/zly‘l 6313]7], Hlol A1 71 2] ok-o & v
=

R

W8T
Hr) 5 mm #eldr] 7} 25 mm Weld vl R} 47 %o]
A vhebyde

F g FEFELpH 15 M4 & 4E 359 750
ppmel Al nitrite 227 %5°] #@¥], 25 mm ol#l®] 5 mm
oralml sl 7kt 76.4%, 9.6%, 95.0%01%)

Ol

O

120 b)
- L -
2 100 e
= *
£ 8 | ]
@
g * *
£ 60 | *
c
g
8 40
7]
£ 20 L
§
0
50 100 200 500 750
120
d)
£ 100 b x x
>
3 soL
©
2
S 60 F
5
> T
8 40 +
(2]
2 20t
=
0 L L ,
50 100 200 500

Concentration (ppm)

Fig. 3. Nitrite scavenging ability of extracts and fractions from brown rice (BR), 2.5 mm-germinated brown rice and 5

mm-germinated brown rice as a function of concentration.

a) The scavenging ability of total methanolic extracts. b) The scavenging ability of hexane fractions. ¢) The scavenging ability of
EtOAc fractions. d) The scavenging ability of water fractions. 22 BR, _] 25 mm-germinated BR, £J 5 mm-germinated BR.
The values represent the meanXSD for triplicate experiments.

“Significantly different from the control values (p<0.001).
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Table 2. The ICs values of nitrite scavenging ability at pH
15 '

Sample ICs0 (ppm)
Vitamin C 15
Hexane fraction
Brown rice 710
© 25 mm-germinated brown rice 350
5 mm-germinated brown rice 332
EtOAc fraction
Brown rice 153
2.5 mm-germinated brown rice 131
5 mm-germinated brown rice 122
H.O fraction
Brown rice 325
2.5 mm-germinated brown rice 120
5 mm-germinated brown rice 122

The 1Cs values are inhibition concentrations which have 50%
nitrite scavenging ability.
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