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Studies on Antioxidant Activity and Inhibition of Nitric Oxide Synthesis of Germinated Brown Rice
Soaked in Mycellal Culture Broth of Phellmus Iinteus. 11 Sun Jung, Yu Jung Kim, In Soon Choi', Eun
Young Choi', Su Hwa Shin!, Sang Wan Gal’ and Youn§ Ju Choi*. Department of Food and Nutrition,

"Department of Life Science, Silla University, Busan 617-736,

Department of Microbiological Engineering, Jinju

National University, Jinju 660-758, Korea — This study investigated the effects on the biological activities
of germinated brown rice soaked in mycelial culture broth of Phellinus linteus. The level of free amino
acid was higher in the GBRP extract than those of BR and GBR. The major free amino acids were
alanine, valine, isoleucine and methionine in both extracts. The level of y-aminobutyric acid (GABA)
was also increased significantly in the GBR and GBRP. Antioxidant activities of methanol extract of
BR, GBR and GBRP were measured by using DPPH radical scavenging and SOD-like activity.
Antioxidant activities showed the highest level of 83% and 76% when 100 mg/ml GBR and GBRP,
respectively. Stimulation of the macrophages RAW264.7 cells with lipopolysaccharide (LPS) resulted
in increased production of nitric oxide (NO) in the medium. However, the methanol extract of GBR
and GBRP showed marked inhibition of NO synthesis in a does-dependant manner. These results
showed that GBR and GBRP were significant role for activation of immune system in the pathogenesis

of inflammatory diseases.
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Table 1. The comparison of free amino acid of brown
rice(BR), germinated brown rice(GBR), and germi-
nated brown rice soaked in mycelial culture broth
of Phellinis lintus(GBRP)

Content %(w/w)
BR GBR GBRP

Amino acids compositions

Glutamic acid 33000 56000  2.8000
Ethanolamine 0.6000  0.9000  0.6000
Histidine 0.4000  1.6000  1.2000
Gamma-aminobutyric acid 24000 122000  12.2000
Serine 1.0000 45000  5.0000
3-Methylhistidine 0.0000  1.0000  1.6000
Asparagine 4.0000 12000  2.3000
Arginine 1.6000 24000  5.4000
Isoleucine 0.2000 21000  5.3000
Proline 11000 21000  5.7000
threonine 0.4000  1.6000  4.5000
Lysine 0.3000  0.7000  2.0000
Tyrosine 0.4000 22000  7.0000
Aspartic acid 1.2000 15000  4.8000
Leucine 0.5000  3.2000  10.4000
Phenylalanine 02000  1.9000  6.8000
Alanine 3.0000  2.8000 11.2000
Valine 0.7000 41000 17.5000
Methionine 0.0000  0.4000  2.5000
Ammonium chloride 0.9000 0.7000  4.6000
Glycine 0.7000  0.4000  2.9000
Citrulline 0.0000  0.0000  1.3000
Cystine 0.0000 01000  1.8000
Hydroxyproline 0.0000  0.0000  1.4000
Homocystine 0.0000  0.0000  1.7000
beta-Alanine 0.0000 03000  6.9000
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Fig. 1. Antioxidant activity of the mycelial culture broth of
Phellinus lintus.
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Fig. 2. DPPH radical scavenging effect of methanol extracts
from the brown rice BR), germinated brown rice GBR),
and germinated brown rice soaked in mycelial culture
broth of Phellinus linteus (GBRP) at the concentration
in the range of 1-100 pg/ml
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Fig. 3. Superoxide dismutase (SOD)-like activity of brown rice
(BR), germinated brown rice (GBR) and germinated
brown rice soaked in mycelial culture broth of Phellinis
lintus (GBRP)
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Fig. 4. Effects of the brown rice BR), germinated brown rice
(BR) and germinated brown rice soaked in mycelial cul-
ture broth of Phellinis lintus (GBRP) on NO synthesis
in RAW264.7 cells stimulated with LPS. RAW264.7 cells
were cultured for 24 hr with various concentration in
the presence of LPS. NO release was measured using
the method of Griess (nitrite). Results are expressed as
means+S.E. of three independent experiments.
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Fig. 5. Cytotoxic activity in germinated brown rice soaked in
mycelial culture broth of Phellinis lintus (GBRP) in
RAW264.7 cells. Cytotoxicity was determined by MTT
assay and values are mean with standard deviation of
triplicate experiment.
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