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ABSTRACT Soybeans (Glycine max) with a black seed temperature for 12 h. The anthocyanin contents in seed
coat have been widely utilized as food source and as a coats of black soybean were determined on the basis of
medicinal herbs in Korea. The pigmentation in the seed HPLC peak area at 530 nm. Ten black soybean varieties and-
coat of black soybean is due to accumulate anthocyanins germplasms were tested with optimal conditions founded in
in the epidermis palisade layer. The anthocyanin content this study. On the basis of antocyanin component, these
and composition of the black soybean seed coat are con- can be classified into three groups; C3G, C3G + D3G and
sidered as a standard of quality evaluation of black soy- C3G + D3G + Pt3G. The total anthocyanin content in seed
bean. The main objective of this study was to investigate coats ranged from 1.58 to 10.62 mg/g of seed. The total
the optimal condition for an extraction method of antho- anthocyanin content of the variety “Geomjeongol” was about
cyanins and compare anthocyanin quantity and composition 7 times higher than that of variety “Heugchong”. Infor-
within black soybean varieties and germplasms. In the test mation for extraction method and diversity in antocyanin

of extraction solvent, absorbance at 530 nm and Hunter’s of soybean seed coats can be used for future research for
a value were increased as increasing the concentration of  germplasm evaluation and development of high quality black
MeOH, but Hunter’s L and b values were the exact op- soybean varieties.

posite of absorbance and Hunter’s a values. There was no

significant difference for anthocyanin contents from 1% Keywords : black soybean, anthocyanin, extraction solvent,
HCI - H;O to 1% HCI - 80% MeOH. In the aspects of antho- extraction method, extraction time

cyanin contents and HPLC peak resolution, 1% HCl - 20%

MeOH extraction solution was the most suitable solvent.

Among the 5 kinds of extraction method using 1% HCI - AEZBo Zao &3t 1WA 2E0F F £of 2~3%9
20% MeOH solution, the anthocyanin contents of room BN 227} Eof 9

temperature extraction at 72 h was the highest among the
methods. High extraction temperature, sonication and reflux .
method influenced on the decrease of anthocyanin contents al., 2002). 3t 4AF2 TH TiE S A2 9
because of breakdown of anthocyanins. There was no signi- o A& AWE XA WEF, AL 37473, 94
ficant difference for extraction time between 12 h and 24 £ =02 o|gxlo] YI(Kim et al., 1982; Oh et al.,

h. However, the optimal extraction condition were at room 1992), Hao= AAE 7154 2ZHAA odF 717 7t
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Table 1. The mobile phase gradient condition of HPLC analysis
for anthocyanin contents of black soybean seed coat.

Time (min.) Mobile phase concentration’
0 90% A
35 60% A
36 90% A
46 90% A

"A: 5%HCOOH - H,0, B : 5%HCOOH - ACN
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Fig. 1. HPLC chromatogram of soybean anthocyanins in Cheongjakong.

Table 2. Comparison on the extraction efficiency of anthocyanins with different extraction solvents.

Extraction Absorbance Hunter value Anthocyanin content (mg/g)

solvent (@ 530 nm) L a b D3G C3G P3G Total
1% HCI - H,0 0.230 80.21 20.80 3.57 2.06 5.04 0.23 733 a
1% HCl - 20% MeOH 0.292 76.39 25.67 229 2.01 5.31 0.29 7.61 a
1% HCI - 40% MeOH 0.315 76.45 28.09 0.13 2.04 5.15 0.36 755 a
1% HCI - 60% MeOH 0.370 70.43 32.14 -1.76 1.99 5.37 0.36 772 a
1% HCI - 80% MeOH 0.343 73.17 31.39 -4.20 1.81 4.69 0.25 6.76 a
1% HCl - 100% MeOH 0.443 69.09 38.42 -6.06 1.11 3.52 0.16 4.80 b

"Means followed by different letters are significantly different at 5% level of probability by DMRT.
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Table 3. Comparison on the characteristic absorbance of soybean seed coat anthocyanins.

. A max Absorbance (mAU)
Anthocyanin
(nm) @ N max @ 530 nm Difference
D3G 525 80.59 79.59 1.00
C3G 517 78.87 71.36 7.51
P3G 527 87.92 87.48 0.44
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Table 4. Comparison on the extraction efficiency of anthocyanins with different extraction methods.

Extraction method Absorbance Hunter value Anthocyanin content (mg/g)
(@ 530 nm) L a b D3G C3G P3G Total
Low temp. (4C, 72 h) 0.237 77.51 21.66 1.46 1.65 4,94 0.22 6.81 b’
Room temp. (25°C, 72 h) 0.292 76.42 25.67 2.29 1.80 5.48 0.33 7.61 a
High temp. (60C, 72 h) 0.082 83.46 3.93 9.46 0 0.65 0 0.65 d
Reftux (80C, 3 h) 0.245 78.23 20.36 422 0.87 2.83 0 3.70 ¢
Ultrasonic (25C, 3 h) 0.336 75.56 29.10 2.65 1.52 4.46 0.17 6.15 b

"Means followed by different letters are significantly different at 5% level of probability by DMRT.

R1 R2 Anthocyanin
OH OH D3G (C21H2:012)
OH H C3G (C2H201m1)
OCH; OH Pt3G (C22H23012)

Fig. 2. Chemical structure of black soybean anthocyanins.
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Table 5. Comparison on the extraction efficiency of anthocyanins with different extraction times.

Extraction Absorbance Hunter value Anthocyanin content(mg/g)
time (@ 530 nm) L a b D3G C3G P3G Total
3h 0.227 76.40 20.79 1.63 1.63 4.52 0.22 638 b'
6 h 0.283 74.74 25.11 1.97 2.07 5.37 0.41 7.85 ab
12 h 0.301 72.69 26.20 2.25 1.99 5.72 0.41 8.12 a
24 h 0.298 71.17 26.11 2.16 2.11 5.56 0.41 8.08 a
48 h 0.293 74.67 25.96 2.28 2.00 4.78 0.33 7.11 ab
72 h 0.266 73.69 24.81 222 1.73 495 0.28 6.96 ab
96 h 0.264 71.37 24.53 2.11 1.79 4.70 0.29 6.77 ab
"Means followed by different letters are significantly different at 5% level of probability by DMRT.
Table 6. Comparison on the anthocyanin contents between repeat extraction and once extraction.
Extraction Rep. Anthocyanin content (mg/g)
frequency D3G C3G P3G Total
1 2.08 5.33 0.38 7.79
2 1.84 4.55 0.31 6.70
1;) glnll“e: 3 2.04 547 0.30 7.81
Mean 1.99+0.13 5.12+0.49 0.33+0.04 7.43+0.63
CV (%) 6.55 9.62 12.95 8.50
1 1.98 5.14 0.32 7.44
2 1.93 5.44 0.30 7.68
3? ’t?;ex 3 1.93 5.07 0.34 7.34
Mean 1.95+0.03 5.21+£0.20 0.32+0.02 7.49+0.18
CV (%) 1.39 3.82 5.78 2.34
HPLCE H|W3}¥tTable 6). 1 A} 10 mLo] §Hog ARZZE 235 9] 10.27 mgl 2 H| w4 =2 otEAJoly] g}
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FEAE W F A=Al FeFoll= Apol7h gl Ae Vel HALFTS P B2 dFE vEd B33
2 2AEe, 30 mLo} §F0 R 13] 2349 o 3 o] oF 7 w2 AEA oM FFS YeERfdch T F
ZutE 7t WolA4rt 23% $EOE 10 mLo| Ao I EEQ Pekingit AT 15L& GEAORI F C3GTE
A&stod 3 FH3AUL UB.50%) MLk WE 7 o weSHAL dglon, B EFA QDI 5339 AL
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A4 0] TS W wF ATN(Table 7) & PEA|OFI ] Fhef
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Table 7. Comparison on the anthocyanin contents in major 10 soybean varieties.

Anthocyanin content (mg/g)

Variety

D3G P3G Total
Geomjeongol 2.784 7.364 0.470 10.62
Geomjeong 2 1.682 8.062 0.526 10.27
Milyang 95 1.977 6.446 1.408 9.83
Ilpumgeomjeong 2.076 6.878 0.404 9.36
Peking 0 7.884 0 7.88
Cheongja 1.557 5.296 0.306 7.16
Tanbaguro 0.886 5.460 0 6.35
Tawon 1.300 2.930 1.026 5.26
Geomjeong 1 0 4.504 0 4.50
Heukcheong 0.645 0.936 0 1.58
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