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Effects of Acidic Treatments for Anthocyanin and Proanthocyanidin
Extraction on Black Bean (Glycine max Merrill.)
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ABSTRACT This study was performed to investigate the effects of various acidic treatment for anthocyanin and
proanthocyanidin extraction from black bean. Extracts were prepared with 80% methanol solutions containing HCI,
acetic, formic, phosphoric, and citric acids of different concentrations (0.1, 0.2, 0.3, 0.5, and 0.7%). Total anthocyanin
content ranged from 0.74 mg/g in 0.7% citric acid to 1.74 mg/g in 0.3% HCI, depending on acid type and concentration.
The major anthocyanins were delphinidin-3-glucoside (D3G), cyanidin-3-glucoside (C3G), and petunidin-3-glucoside
(Pt3G). The highest C3G content was 1.12 mg/g in 0.3% HCL. Proanthocyanidin content ranged from 2.01 mg/g in
0.5% acetic acid to 5.29 mg/g in 0.3% HCI. Thus, acidic condition is a significant factor affecting anthocyanin and
proanthocyanidin extraction from black bean, and the optimum extraction conditions were determined as 80% methanol
containing 0.3% HCI.
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Fig. 1. Concentrations of total anthocyanidin extracts from black
bean under various acidic conditions. Values are presented as
the mean+SD of triplicate determinations. Different capital let-
ters and small letters above the bars are significantly different
(P<0.05) among different acid concentration and different acid
type, respectively.
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Table 1. Composition of anthocynins from black bean under various acidic conditions

Contents of anthocyanin (mg/g)

1 1 0,
Acid Concentration (%) C3G D3G P3G
0.1 1.015+0.005 0.538+0.008 0.027+0.001
0.2 1.072+0.019 0.570+0.004 0.031+0.002
HC1 0.3 1.117+0.018 0.591+0.010 0.034+0.006
0.5 0.949+0.046 0.560+0.021 0.020+0.002
0.7 0.831+0.010 0.524+0.011 0.018+0.002
0.1 0.599+0.025 0.310+0.027 0.011£0.006
0.2 0.711+0.028 0.354+0.022 0.013£0.005
Acetic acid 0.3 0.703+0.022 0.329+0.009 0.007+0.001
0.5 0.465+0.006 0.342+0.009 ND
0.7 0.500+0.006 0.337+0.011 0.004+0.002
0.1 0.549+0.049 0.278+0.041 ND
0.2 0.754+0.016 0.361+0.025 ND
Formic acid 0.3 0.779+0.029 0.385+0.013 0.016+0.003
0.5 0.571£0.006 0.357+0.001 0.004+0.002
0.7 0.589+0.008 0.397+0.031 0.006+0.001
0.1 0.727+0.012 0.379+0.005 0.015+0.002
0.2 0.820+0.004 0.425+0.015 0.015+0.003
Phosphoric acid 0.3 0.841+0.073 0.453+0.046 0.019+0.009
0.5 0.753+0.035 0.491+0.009 0.015+0.004
0.7 0.706+0.013 0.466+0.007 0.013+0.001
0.1 0.533£0.046 0.251+0.051 ND
0.2 0.727+0.044 0.490+0.037 0.030+0.011
Citric acid 0.3 0.682+0.076 0.427+0.096 0.029+0.004
0.5 0.480+0.009 0.333+0.026 ND
0.7 0.418+0.003 0.324+0.010 ND

1)Values are presented as the meantSD of triplicate determinations.

IND: not detected.
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Fig. 2. Concentrations of total proanthocyanidin extracts from
black bean under various acidic conditions. Values are presented
as the mean+SD of triplicate determinations. Different capital
letters and small letters above the bars are significantly different
(P<0.05) among different acid concentration and different acid
type, respectively.
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