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Optimal Conditions for Anthocyanin Extraction from Black Rice
Bran and Storage Stability of Anthocyanin Extract

Hyo Ju Kim, Ji-Hyang Wee, and Eun Ju Yang

Jeonnam Bioindustry Foundation, Food Research Center

ABSTRACT Black rice bran, a by-product from rice milling process, is a good natural source of anthocyanin pigment.
The purpose of this study was to determine the optimum conditions for anthocyanin extraction from black rice bran
as well as the stability of anthocyanin extract according to different storage temperatures. The main anthocyanin in
‘Heugkwang’ rice bran was identified as cyanidine-3-glucoside (C3G) by HPLC and LC-MS/MS. The yield and C3G
content of black rice bran extract were investigated with various extraction solvents, temperatures, and times. The
results indicate that the optimum extraction solvent, temperature, and time were 50% ethanol, 70°C, and 2 h, respectively.
The stability of anthocyanin extract was studied during a storage period of 168 days at various temperatures (-20°C,
4°C, and room temperature). Hunter's values (L, a, and b) of anthocyanin extract increased, whereas C3G content
continuously decreased up to 168 days. Variations in Hunter's values and C3G content become larger as storage temper-
ature increased. Anthocyanin extract from black rice bran was very stable, as C3G content after storage at all temper-
atures was maintained at more than 90% of initial content. These results suggest that anthocyanin extract from black

rice bran may be useful as a natural food colorant.
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Table 1. The mobile phase gradient condition for HPLC analysis
of anthocyanin from black rice bran

Time (min) % A" % B”
0 93 7
30 75 25
40 35 65
50 35 65

Y0.1% trifluoroacetic acid (TFA) in distilled water.
20.1% TFA in 50% acetonitrile.

Table 2. The mobile phase gradient condition for LC-MS analy-
sis of anthocyanin from black rice bran

Time (min) % A" % B”
0 95 5
15 80 20
18 50 50
20 50 50
21 95 5
30 95 5

Y0.1% formic acid in distilled water.
90.1% formic acid in 50% acetonitrile.

o1 columne INNO C18(2.0%50 mm, 5 ym, Young Jin
Biochrom Co., Ltd., Seongnam, Korea)< A}&3}%ith.
Injection volume 2 pL, flow rate 0.2 mL/min®. & 3}¢]
PDA detector(190~800 nm)= 213} t}. Mobile phase
Z718 Table 29 YEFHATE. MS #2492 Thermo Finni—
gan LCQ Deca XP plus ion trap mass spectrometer
(Thermo Electron Co.)& AF&3}9] ionization type ESI/
prove voltage(5 kV)/positive, MS range 150~1,500
m/z, N2 gas flow rate 1.5 mL/min, capillary temperature
275°C Ao EAsAT,
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28 A= SPSS program(Statistical Package for
Social Science, version 17, SPSS Inc., Chicago, IL, USA)
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Fig. 1. HPLC profile of standards (A, B) and anthocyanins in
black rice bran (C). Peak 1, cyanidin-3-glucoside; peak 2, peoni-
din-3-glucoside.

Table 3. Extraction yield and C3G contents of extract powder
from black rice bran at different solvent

Extraction solvent Extraction yield (%) €3G content

(mg/g)
Water 8.17+0.55°) 4.30+0.23°
25% ethanol 10.04+0.53° 22.55+0.69°
50% ethanol 11.22+0.63° 37.00£0.49°
75% ethanol 10.45+0.62% 35.77+0.31°
95% ethanol 3.05+0.11¢ 9.35+0.46"

Values are expressed as the meantSD (n=3).
YMeans with different letters within the same column are sig-
nificantly different by Duncan's multiple range test (P<0.05).

grfell M 37.00 mg/go.2 7ME 2 e HERleH
75% N ¥-&(35.77 mg/g), 25% N ©-&(22.55 mg/g), 95%
ol €-2(9.35 mg/g), ¥(4.30 mg/g) =27 YEbRTh F&
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Fig. 2. LC-MS/MS spectrum of major anthocyanin (peak 1 in Fig. 1) in black rice bran. Molecular ion [
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Table 4. Extraction yield and C3G contents of extract powder
from black rice bran at different temperature

Extraction Extraction yield C3G contents
temperature (°C) (%) (mg/g)

RTY 12.41+0.48% 37.54+0.23¢

50% 15.61£0.49° 37.82+0.03°

70 16.18+0.34% 43.10£0.07°

90 16.84+0.22° 41.63+£0.32°

Values are expressed as the mean+SD (n=3).

Extractlon for 24 h at room temperature.

Extractlon for 1 h at 50°C, 70°C, and 90°C.

*Means with different letters w1th1n the same column are sig-
nificantly different by Duncan's multiple range test (P<0.05).
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Table 5. Extraction yield and C3G contents of extract powder
from black rice bran at different time

Extraction Extraction yield C3G contents
time (h) (%) (mg/g)
1 16.18+0.34"" 43.10£0.07°
2 16.62+0.55" 43.88+0.59"
3 16.30+0.75" 41.51+0.42°

Values are expressed as the meant+SD (n=3).
YMeans with different letters within the same column are sig-
nificantly different by Duncan's multiple range test (P<0.05).
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Fig. 3. Hunter's values (L, a, and b) of 50% ethanol extract

powder from black rice bran during storage. Values are ex-
pressed as the meantSD (n=3).
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