
S1 Methods  

Extraction of flavan 3-ol fraction and each procyanidin from 

black soybean seed coats  

Black soybean seed coats (100 g) were subjected to extraction with a 70% acetone/0.5% 

acetic acid solution (2000 mL) for 3 h at room temperature. The extract was 

concentrated by rotary evaporation in a 20°C water bath. After filtration, the 

concentrated extract (approximately 6.2 g solid in 200 mL) was applied to a 100 mL 

Sepabeads SP700 column (Mitsubishi Chemical Corp., Japan). After rinsing the column 

with distilled water, the fraction containing procyanidins was eluted with 60% EtOH. 

This eluation fraction was concentrated by rotary evaporation in a 20°C water bath 

and freeze-dried to obtain the flavan 3-ol (FL) fraction. Each procyanidin was isolated 

from the FL fraction by high-performance liquid chromatography (HPLC) [1].  

Procyanidin B2 (B2) and C1 (C1) were obtained as follows. The FL fraction (200 μL) 

was injected onto a Unison UK-C18 column (3 μm, φ3×150 mm, 35°C; Imtakt 

Corporation, Kyoto, Japan) and eluted with a mixture of (A) 0.1% formic acid in water 

and (B) acetonitrile as the mobile phase. Separations were performed using 5–50% 

linear gradients of B in A (0–45 min) at a flow rate of 5.0 mL/min and detected at 280 

nm.  

Cinnamtannin A2 (A2) was obtained as follows. The FL fraction (200 μL) was injected 

onto a Unison UK-C18 column (5 μm, φ20×250 mm, 35°C) and eluted with a mixture of 

(A) 0.1% formic acid in water and (B) acetonitrile as the mobile phase. Separations 

were performed using 5–25% linear gradients of B in A (0–135 min) at a flow rate of 5.0 

mL/min and detected at 280 nm. The P5 fraction was obtained by excluding the peak of 

B2, C1, and A2 in the same procedure as A2. The purity of B2, CA, and A2 and 

concentration of them in the FL fraction were evaluated using the already obtained 

pure compound as a standard product [1]. Briefly, each fraction (5 μL) was injected onto 

a Unison UK-C18 column (3 μm, φ3×150 mm, 35°C) and eluted with a mixture of (A) 

0.1% formic acid in water and (B) acetonitrile as the mobile phase. Separations were 

performed using 5–50% linear gradients of B in A (0–45 min) at a flow rate of 5.0 

mL/min and detected at 280 nm. The amount recovered from 100 g of seed coat and 

purity of each chemical is provided in S1 Table.  
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