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Abstract
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Changes in isoflavone and oligosaccharides, and some physicochemical properties of Chokong, a pickled
and dried soybeans, were investigated during pickling in brewed vinegar at 20°C. The used soybeans were
24 hr germinated soybeans, which was maximumly increased in isoflavone content during germination. The
isoflavone contents were significantly increased by approx. 80% in both glycosides and aglycone type of
isoflavone after 20 day of pickling at 20°C. The isoflavone values of germinated Chokong were significantly
higher than those of ungerminated ones. Pickling the soybeans in vinegar resulted in a rapid initial decrease
in oligosaccharides, particularly in raffinose and stachyose. The pH and soluble solids contents in vinegar
increased markedly and L values decreased during initial pickling of 24 hr.
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Table 1. Changes in pH, soluble solid and color value of pickled solution during soaking soybeans in vinegar at 20°C

Pickling time (hr)

0 24 72 120 240 360 480
Ungerminated
pH 2431008 388003 3911+001" 301%+002° 391+001° 391+001° 3.93%001°
Soluble solid (°Brix)  3.0*0.0' 8.6=0.3° 9.1+04° 99+0.2° 106£02"  107+01° 11.2£0.0°
Color value
L 98.981.03°  91.61+0.01° 9165+250° 91.34+012"° 89.69+322° 8397+0.34° 88.03%+4.61"
a -061+0.11°  -249+0.83° -296+0.83™ -350+0.64° -385=062° -3.94+058° -3.80+0.21°
b 37745168 14321136 1552+193° 17.23+0.15" 17.45+056° 17.09+0.01" 1757056
AE" - 13.01 14.05 15.74 16.85 16.99 17.92
Germinated
pH 2431008 389+004" 3911006 383+t003° 387003 383+002" 3.92+0.01°
Soluble solid (°Brix)  3.0%+0.0° 87+0.3° 0.2£05" 9.8+0.1° 105£06°  105+04° 108+0.3"
Color value
L 9898 +0.30°  9245%042™ 9258+0.40° 9250+0.55° 92.62+1.84° 91.06+028" 90.48+3.04°
a -061£0.11° -3.447+0.15"  -3.70+021° -4.03+004" -389*051° -3.79+0.12° -3.90%0.83
b 37711680 15122001° 16451043 1789+127" 1756+1.05° 17.38+0.15° 1839+127°
4E - 13.40 1454 1591 15.54 16.06 17.23
l)MeanJr SD.

Means with different superscrlpts in a row are significantly different at p<0.05 by Duncan’s multiple range test.

PTotal color difference={AL*+ 4a°+ AbHY2
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Table 2. Changes in textural properties and color value of Chokong during soaking in vinegar at 20°C

Pickling time (hr)

0 24 120 240 360 480
Ungerminated Chokong
Textural properties
Max weight (g)  20984%+1499" 17881126" 1654498 1446129 1448+148° 1458+73" 1498466
Distance (mm) 05%0.1° 2707 27+0.4" 2.7+04° 27+02° 25+09° 22%0.2°
Adhesiveness (g) 3.0+0.7 58+12° 62+0.2° 75+09" 68+01™ 6.2+0.3° 88+1.7°
Color value
L 87.76+0.01° 8263+262° 82161018 81.77+227° 79631478 7492+449° 71.78+0.01°
a -1.71 £0.01° 1.15+1.39% 1402030 1.26+121° 158+0.01° 1.94+001° 234%001°
b 16.85+0.01" 183511.30™ 18454024 19.08+103 1949+124" 1967+1.10° 1972+001°
AEY - 6.06 . 7.05 9.16 13.64 16.73
Absorption (%) - 122.96+0.24" 122.64+1.70" 12315+ 1.13° 121.97+086" 120.74*+0.11° 120.69+588
Germinated Chokong
Textural properties
Max weight (g) 1792.3£3106"  166.1742.2° 169.0+00° 151.8+54" 156.0%27.1° 1557+184° 159.8+156°
Distance (mm) 37106 25+0.1™ 2620.2™ 28404 25103 24+03" 234+03°
Adhesiveness (g) 57414 6.5+0.7" 89+05" 89+7.4° 87+09" 6.4+02° 6.510.2°
Color value
L 87.76£0.01" 79.50+2.09° 7828+3.87™ 77.07+0.01% 77.95£0.01% 7567%257° 71.90+0.01°
a -1.40 +0.01° 2524078 279+151° 229%124°  220+171"  300+001°  2.25+001°
b 15.81 +0.01° 1874023 1888+0.01° 19.00%£0.01" 1904108 19.81%£001° 19.81+0.01
AE - 952 } 11.75 10.97 13.47 16.76
Absorption (%) - 119.22+13.34" 123.98 +8.87" 127.46+1.68" 127.07 803" 127.48+6.38° 126.01+841"
"Mean = SD.

?Means with different superscripts in a row are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 3. Changes in isoflavone contents of Chokong during soaking in vinegar at 20°C
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(unit: mg%, dry basis)

Isoflavone

Pickling time (hr)

0 24 72 120 240 360 480
Ungerminated Chokong
Daidzin 47558 545+01%  538%20®  533£78%  549+21"  57.1+71° 59.1£1.0°
Genistin 68.2+65° 885+52%  gp7+12" 865112  864%+26%  837x22 90.6+1.0°
Glyeitin 9.4+19° 10.7+1.2% 12.2+03" 113+16° 12.3+0.7° 15.3+7.2% 160£1.3°
Subtotal 1251+31.4° 1537411 1487+37.1% 151.1%£360" 153.6£37.3° 15611345 1657+41.8
Daidzein 1.3+0.1¢ 7.4+ 1.0° 10.4£04° 125+2.7% 12.7+£1.1% 138+1.7" 181+1.1°
Genistein 1.6+0.1° 77£06° 10705 127+3.2% 13.6+£2.3% 147+15 20.8+0.8°
Glycitein 0.2+0.1¢ 20+0.3° 2.740.1° 36109 38+0.4° 43+0.8" 5.4£0.1°
Subtotal 3.1%£0.7° 17.1+32° 238+45™  288+52° 30.1254° 328+58" 443+8.2°
Total 1282+132°  1708%104™ 1725+488° 1749+24.4" 1837+54% 18391508 210.0+236°
Germinated Chokong
Daidzin 98.5+65° 25+13° 405+01" 41.1+0.8° 455+79° 55.0+15% 615104
Genistin 409+55° 66.4+4.0° 609+72¢ 65928 752416  80.1+14"  8&58%33"
Glycitin 6.7+34° 10.7+03" 10.7£04° 11503 11.7£0.8° 14.4+0.2° 148+05°
Subtotal 76.1+153%  1196%+24° 121177  1185+39°  1324%254% 14951017  1621+34°
Daidzein 22.2+82% 159+48" 165+4.0° 210448  21.0£17®°  236+07"  267+28
Genistein 308%1109% 267168 274+69* 344177 WB7E46" 391410  451L07°
Glycitein 43+2.4™ 2.6%0.4° 29+0.1% 40+0.7* 43+0.3% 48+0.2% 58+1.3
Subtotal 57.3+2157 45241200  468+11.1°  504%+132" 620466  675%£02° 77.6+4.3
Total 133.4211.6°  1649£729  167.9£4.3° 177.9+54%  1944+574* 2170103 2397+25°
"Mean£SD.

“Means with different superscripts in a row are significantly different at p<0.05 by Duncan’s multiple range test.

Table 4. Changes in isoflavone contents of pickled solution during soaking soybeans in vinegar at 20°C
(unit: mg%, wet basis)

Pickling time (hr)

Isoflavone

0 24 72 120 240 360 430
Ungerminated
Daidzin ND" 047710068 051940039"  0587+0.011"  0.653+0.021° 0.651%0.028" 0.686+0.082"
Genistin ND 0.171=0.017° 04350038  0514T0085"  058110.034° 058110.024" 0.623£0.085"
Glycitin ND 0.148+0001"  0.146=0.005° 01570014  0.169+0.005° 0.186=0.004" 0.169%0.025"
Subtotal ND 0.796+0.103°  1.100+0.082°  1.258+0203"  1.403+£0.049° 1.418+0.056" 1.478+0.020°7
Daidzein ND 0.0290.008"  0.053+£0.029°  0.039£0.010"  0.042=0.003° 0.042£0.002° 0.045%0.002°
Genistein ND 00120001 001610001  0017+£0.001°  0.02170003" 0025T0008* 0.025%0.004"
Glycitein ND 0.013+0.006° 0.01810.009° 00140005  0.015+£0.002° 0.020+0.001* 0.017+0.0017
Subtotal ND 0.0540.027° 00870039  0070*0016°  0.078+0.002° 0087=0.029" 0.087=0.011"
Total ND 0.850+0.018° 118710021  1.328%0.033°  1481+0.079° 1505+0.010° 1.565+0.030°
Germinated

Daidzin ND 0.369£0.055" 0.39870.046"  0443%0.010° 047210057 0533%£0.003" 0.544%0.002°
Genistin ND 0.239£0036° 0208+0024° 035240014  0402+0.045° 0.463+0.013 0.465+0.001°
Glycitin ND 0.129+0016° 013010012 014020001  0.148+0.019° 0.152+0.007 0.154+0.003"
Subtotal ND 0.737£0011°  082610.081%° 093500147  1.0220.121°  1.148+0.022" 1.163+0.002°
Daidzein ND 0.025+0006° 0.039+0.016% 004270012 0.054T0.006® 0.056T0.006" 0.057=0.001"
Genistein ND 0.014%£0.001°  0.021+0.010*  0.024+0.006™  0.034£0.001™ 0040%0.002* 0.042%0.001°
Glycitein ND 00060001  0.010£0.003"  0011£0001"  0.013£0003°  0.014+0.002° 0.014+0.002"
Subtotal ND 0.045=0.001°  0.070%£0.029%  0.077=0.020°  0.101%£0.010° 0.110+0.007° 0.113%0.001°
Total ND 0.782+0.008° 089610042  1.012+£0024°  1.123+0.098° 1.258+0.022° 1.276=+0.001°

"Not detected. “Mean= SD.

"Means with different superscripts in a row are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 5. Changes in oligosaccharides of Chokong during soaking in vinegar at 20°C

(unit: mg/g, dry basis)

Pickling time (hr)

Oligosaccharides

0 24 72 120 240 360 430
Ungerminated Chokong ‘ ]

Sucrose 728312442 27.47+2.02 8.17+0.41° 427075 ND? ND ND

Raffinose 5.00%0.30° 0.85+0.63" 0.52+0.02 ND ND ND ND

Stachyose 48,05+ 1.09" 2.67+0.02° 2.41+0.03 ND ND ND ND

Total 12583 +542"  30.99+4.41" 11.10+0.82% 4.27+0.75" ND ND ND
Germinated Chokong

Sucrose 52.98+1.75" 24.42+0.73" 2.3410.01° 0.78+0.08 0.58+0.01¢ ND ND

Ratfinose 2.99+053" 0.5140.04" ND ND ND ND ND

Stachyose 30.63+ 1.42" 7.4110.03" 2.9410.04° 1.65£0.03° ND ND ND

Total 86.6014.03°  32.34+044" 5.28+0,02° 2.43+0.02° 0.5810.02° ND ND

"Mean£SD.

?)Means with different superscripts in a row are significantly different at p<0.05 by Duncan’s multiple range test.

PNot detected.

Table 6. Changes in oligosaccharides of pickled solution during soaking soybeans in vinegar at 20°C

(unit: mg/mL, wet basis)

Pickling time (hr)

Oligosaccharides

0 24 72 120 240 360 480

Ungerminated )

Sucrose ND? 485+006" 152003 0.67+0.01° ND ND ND

Raffinose ND 0.19£0.01° 0.19£0.03° 0.19£0.08 ND ND ND

Stachyose ND 2.95+0.01" 342+0.05° 1.81F0.14° 1.14£0.05° 1.05+0.04° ND

Total -ND 7.99+0.10° 5.13+0.08" 2.67+0.20° 1.14%+0.04° 1.05+0.05° ND
Germinated

Sucrose ND 7.98+0.05° 428+0.04" 3.14%0.01° ND ND ND

Raffinose ND 0.19+0.01° 0.19+0.02° 0.19+0.02° ND ND ND

Stachyose ND 475%0.01° 6.4610.01° 5.23+0.01° 2.47+0.01° 0.95+0.01° ND

Total ND 12.92+0.01" 1093+008"  856+0.01° 247001 095£0.01° ND
YMean = SD.

"Means with different superscripts in a row are significantly different at p<0.05 by Duncan’s multiple range test.

Not detected.
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