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ABSTRACT Aiming at development of region specialized
crop, this study was conducted to clarify variety and culti-
vation region dependent on antioxidative compounds in black
soybean seeds. For this purpose two black soybean varieties
(Ilpumgeomjeongkong and Cheongjakong) were cultivated
in 3 different regions (Hwaseong in Gyeonggido, Naju in
Jeollanamdo and Jinju in Gyeongsangnamdo) in 2004 and
2005, and harvested seeds were used for isoflavone, antho-
cyanin and tocopherol contents along with electron donating
ability-based antioxidative activities measurements. 100 grain
weight between two varieties were not significantly diffe-
rent, but Hwaseong district showed higher 100 grain weight
compared to Jinju and Naju. Ilpumgeomjeongkong was higher
total isoflavone content (1,064.9 ng/g) compared to Cheong-
jakong (801.3 pg/g) in 2004, whereas Cheongjakong showed
higher in 2005 compared to Ilpumgeomjeongkong. The
highest isoflavone content was obtained in Hwaseong district
in 2004, whereas it is the reverse in 2005 that Jinju district
showed the highest isoflavone content. In total anthocyanin
content, [lpumgeomjeongkong (7.22 mg/g) was higher than
that of Cheongjakong (6.83 mg/g), and Jinju district showed
the highest total anthocyanin content (9.16 mg/g) compared
to Naju and Hwaseong cultivating districts in their three
cultivating districts. Total tocopherol content showed no
significant difference between two varieties, but Hwaseong
(217.2 pg/g) and Jinju (216.3 pg/g) districts showed higher
content compared to Naju (189.7 ng/g) among three culti-
vating districts. In tocopherol content ratio, j~tocopherol was
the highest from 56.2% to 59.9%. In electron donating ability
(EDA) between two cultivars, Ilpumgeomjeongkong was
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significantly higher than Cheongjakong, and Naju was the
highest of 55.6% among three cultivating districts.

Keywords : antioxidant component, anthocyanin, black
soybean [Glycine max (L.) Merrill], cultivation
region, isoflavone, tocopherol
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Table 1. HPLC conditions for isoflavone, anthocyanin and tocopherol analysis in black soybean seed.

Condition
Parameter :
Isoflavone Anthocyanin Tocopherol
Instrument Agillent 1100 Agillent 1100 Sykam (germany)
Wavelength UV detector 254 nm 520 nm 290 nm
. CH;CN' : water = 35 : 65 D.W. : MeOH : formic acid isooctane : EtOAC : acetic acid
Mobile phase . . _ r
(0.1% Acetic acid) =75:20:5 : DMP" =985 :0.7:0.7:0.1
Flow rate 1.0 ml/min 0.85 ml/min 1 ml/min
Sample Injection volume 20 wl 20 wl 20 wl
Oven Temperature 35C 35C room temp.

Column
5 um

Xterra RP'"® 4.6x250 mm,

Atlantis™ dc18
(4.6x 150 mm, 3 pm)

Zobax silica
(4.6x250 mm, 5 wm)

'CH;CN: acetonitril, iC2.2-dimethoxypropan.

Table 2. Agricultural weather condition during the maturity period of Ilpumgeomjeongkong and Cheongjakong in three cultivating

districts.
. . Mean temp.  Accu. temp. Diurnal range Sunshine time Precipitation
Cultivar Region Year () () (C) (hr/day) (mm)
2004 25.2 1,688 9.8 5.6 362
Hwaseong

2005 25.0 1,948 8.0 42 680
. . 2004 22.6 1,443 10.2 5.9 377
llpumgeomjeongkong Tinju 2005 234 1,799 9.9 8.1 360
. 2004 24.4 1,534 10.9 4.4 498

Naju
2005 24.5 1,957 10.5 3.6 336
2004 23.2 1,927 10.6 6.0 365

Hwaseong

2005 24.8 1,960 8.1 42 676
. . 2004 21.3 1,619 10.6 6.1 457

Cheongjakong Jinju
2005 23.2 1,783 10.4 8.2 331
. 2004 22.5 1,690 10.7 4.5 568

Naju
2005 23.6 1,957 10.5 3.6 336
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Table 3. 100-seed weight of two black soybeans in three different cultivating districts.

100-seed weight (g)

Cultivar Region
2004 2005
Hwaseong 35.3a" 27.6b
Ilpumgeomjeongkong Jinju 31.2b 31.6a
Naju 26.4c 32.2a
Means 31.0a 30.6a
Hwaseong 32.4a 28.2b
Cheongjakong Jinju 30.3b 29.6a
Naju 31.4a 31.7a
Means 31.3a 29.8a
Hwaseong 33.8a 31.9a
Jinju 30.7b 30.8a
Naju 28.9¢ 27.9b

"Means with the same letter are not significantly different at 5%.

Table 4. Analysis of variance in 100-seed weight of two black soybeans in three different ultivating districts.

100-seed weight (g)

2004 2005
Cultivar ns ns'
Region *ok ok
Cultivar x region woE ns

* **Significant at 0.05 and 0.01 Probability levels "ns: not significant.
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Table 5. Isoflavone content of two black soybeans cultivated at three different cultivating region.

Cultivar Region . AglyCOIl. iS(TﬂaVOHC . Total isoflavone
(A) (B) glycitein didzein genistein (u8/g)

04 05 04 05 04 05 2004 2005
Hwaseong 136.8a" 92.2a 650.6a 281.1c 796.8a 350.6¢ 1,584.2a 647.6¢
Ilpumgeomjeongkong Jinju 112.3b 94.1a 274.4b 452.3a 382.3¢ 621.9a 769.6¢ 1,142.9a
Naju 110.7b 69.6b 268.6b 414.2b 462.2b 501.0b 841.5b  763.8b
Means 119.9a 85.3a 397.9a 360.5a 547.1a 428.5b 1,064.9a  851.4b
Hwaseong 81.4ab 61.6b 418.4a 270.5¢ 690.4a 315.5b 1,190.2a 724.0c
Cheongjakong Jinju 86.6a 82.6a 257.9b 452.2a 310.1b 608.1a 654.6b 1,168.3a
Naju 59.1c 42.9¢ 177.0c 358.8b 323.2b 362.0b 559.3¢c  984.8b
Means 75.7b 62.4b 284.5b 382.6a 441.2b 491.2a 801.3b  959.0a
Hwaseong 109.1a 76.9b 534.5a 275.8¢ 743.6a 333.1c 1387.2a 685.8¢c
Jinju 99.4ab 88.4a 266.2b 452.3a 346.2b 615.0a 711.8b 1,155.6a
Naju 84.9a 56.3¢ 222.8c 386.5b 392.7b 431.5b 700.4c  874.3b

"Means with the same letter are not significantly different at 5%.

Table 6. Analysis of variance in isoflavone content of two black soybeans cultivated at three different cultivating region.

Cultivar Region . Aglycor.l iS(.)ﬂavone . Total isoflavone
(A) (B) glycitein didzein genistein (ng/g)
04 05 04 05 04 05 2004 2005
CultiVar k% k% k% K%k k% &%k k% &%k
Region * ok ok *ok ok % ok ok
Cultivar x region ns¥ ns ok ns ns * * *

*  **Significant at 0.05 and 0.01 Probability levels, *ns: not significant.
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Table 7. Content of tocopherol and anthocyanin and EDA of two black soybeans in three cultivating distiricts.

) ) Anthocyanin (mg/g) Tocopherol (ug/g) EDA
Cultivar Region

D3G C3G Pt3G Total a- 5- V- & Total (%)

Hwaseong 1.44c"  2.30c 1.03c 4.77c 29.2a 48b 135.0a 51.0a 220.0a 54.5b

Ilpumgeomjeongkong  Jinju 1.95a  7.33a 1.26a 10.54a 25.2b 50b 133.4a 51.8a 2154a 55.2b

Naju 1.73b  3.46b 1.18b  6.37b 24.6b 57a  108.5b 46.5b 1854b  58.2a

Means 1.83a 3.87b 1.12b 7.22a 26.4a 52a 125.6a 49.8b 208.6a 56.0a

Hwaseong 1.76b  4.03b  1.06b  6.85b 23.2a 43c  1329a 54.0b 2144a 44.6b

Cheongjakong Jinju 2.25a  4.35a 1.17a 7.78a 23.4a 4.8b 127.76 61.3a 217.2a  34.5c

Naju 1.50c  322¢ 1.13b 5.85¢ 23.2a 53a  1084c 539b 1914b 53.0a

Means 1.70b  4.36a 1l.16a  6.83b 23.3b 4.8b  123.6a 569a 2069a 44.0b

Hwaseong 1.60b  3.17b  1.04c 5.81c 26.3a 4.6¢c 133.9a  52.5b  217.2a  49.6b

Jinju 2.10a 5.84a 1.22a 9.16a 24.3a 4.9b 130.6a 56.6a 216.3a 44.9c

Naju 1.61b  334b 1.16b  6.11b 24.0a 55a  1094b 509b 189.7b  55.6a

"Means with the same letter are not signiflcantly different at 5%

Table 8. Analysis of variance in content of tocopherol and anthocyanin and EDA of two black soybeans in three cultivating

distiricts.
) ) Anthocyanin (mg/g) Tocopherol (ug/g) EDA
Cultivar ~ Region o
D3G C3G Pt3G Total a- 5- V- & Total (%)
Cultivar k% k% k% k% * k% ns k% nsT k%
Region ksk sk sk sk ns ksk sk kk sk sk
Cultivar x Region wox ok rox wox ns ns ns ns * wox

* **Significant at 0.05 and 0.01 Probability levels, "ns: not significant.
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50 AT = dEAATH A B e A
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