KOREAN J. FOOD SCI. TECHNOL. Vol. 45, No. 2, pp. 262~266 (2013)

http://dx.doi.org/10.9721/KJFST.2013.45.2.262

KOREANJOURNAL OF

SrRAE O OIX]
FOOD SCIENCE AND TECHNOLOGY
AT FOOD SCIENCE AND TECHNOLOGY
©The Korean Society of Food Science and Technology
S0|(EghEz=el gttel 82 H ettt g4 ot
AGH « ol - HAS - o 4T - o] ST
AN ABAEFS, (Gl el edute] o6

Antioxidant Compounds and Antioxidant Activities of Fermented Black Rice
and Its Fractions

Young-Hyun Kim, Young-Jun Lee, Sun-Ok Park', Sang-Jong Lee', and Ok-Hwan Lee*

Department of Food Science and Biotechnology, Kangwon National University

'STR Biotech Co.,

Ltd.

Abstract The aim of this study was to determine the total phenol, total flavonoids, and proanthocyanidin contents of
fermented black rice and its fractions, as well as to assess the antioxidant activities. Antioxidative activities were assessed
in various in vitro models using 2,2-diphenyl-1-picrylhydrazyl (DPPH), 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid) (ABTS), reducing power, ferric ion reducing antioxidant power (FRAP), and nitrite scavenging activity (Griess reagent
assay). Our results show that the antioxidant activity was significantly higher in the low-molecular fraction of fermented
black rice than in the other samples (p<0.05). Among the fermented black rice and its fractions, the low-molecular fraction
had the highest total phenol (109.2+2.9mg GAE, gallic acid equivalent/g), total flavonoids (39.4+0.8 mg RE, rutin
equivalent/g), and proanthocyanidin (32.9+1.4 mg CE, catechin equivalent/g) contents, which correlated strongly with its
antioxidative activity. Considering the high consumer demand due to the beneficial health effects, fermented black rice and
its fractions can be utilized to develop functional food, as well as health-promoting and pharmaceutical agents.
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Table 1. Total phenol, flavonoids and proanthocyanidin contents
of fermented black rice and its fractions

Total phenol Total flavonoids Total proanthocyanidin

Samples" content content content
(mg GAEY/g)  (mg REV/g) (mg CEY/g)

FBR 40.59+1.0° 16.8+0.4° 12.6+£2.9°

PF 10.5+0.9¢ 7.1+£0.6° 5.5+0.5°

LF 109.2+2.9* 39.4+0.8% 32.9+1.4%

UFBR (Fermented black rice), PF (Polysaccharide fraction), LF (low
molecular fraction)

IGAE, gallic acid equivalent

RE, rutin equivalent

YCE, catechin equivalent

Y**Value are mean+SD (n=3), means in the same column not sharing
a common letter are significantly different (p<0.05) by Duncan’s
multiple test.
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Fig. 1. DPPH radical scavenging activity (A), ABTS radical scavenging activity (B), reducing power (C) and FRAP activity (D) of
fermented black rice and its fractions. Each bar represents the mean+SD of triplicate determinations. Statistical analysis was performed using
the one-way ANOVA (p<0.05). "AsA: Ascorbic acid. ?PF: Polysaccharide fraction, ?’FBR: Fermented black rice, YLF: Low molecular fraction.
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Fig. 2. Nitrite scavenging activity of fermented black rice and its
fraction. Each bar represents the mean+SD of triplicate
determinations. Statistical analysis was performed using the one-way
ANOVA (p<0.05). "AsA: Ascorbic acid. ?PF: Polysaccharide
fraction, *FBR: Fermented black rice, YLF: Low molecular fraction.
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Table 2. Correlation analysis between the content of antioxidant
compounds and antioxidant activities

Antioxidant DPPH ABTS Reducing FRAP
compounds power
TP" 0.8679 0.9992 0.9964 0.9993
TF? 0.8652 0.9994 0.9969 0.9995
TPAY 0.8333 0.9996 0.9999 0.9995

UTP, total phenol content
f)TF, total flavonoids content
JTPA, total proanthocyanidin content
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