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Abstract

This study was conducted to investigate the changes of quality characteristics, and mineral, oxalate and
phytate content during soymilk process. The yields of soymilk ranged from 8.43 mL/g in Bokwangkong to 9.15
ml/g in Bongeuikong and Hannamkong, and total soluble solid contents were ranged from 4.37°Brix in
Anpyeongkong to 7.17°Brix in Bongeuikong, respectively. The pH and total acidity of soymilk ranged from
6.43 to 6.86 and from 1.48% to 1.65%, respectively. The viscosity of soymilk was the highest value of 20.80
cP in Hannamkong and the lowest value of 15.73 cP in Dawonkong. The highest value of calcium content of
soymilk was 1.589 mg/g in Seonheukkong, and oxalate and phytate in soymilk were high at 2.14 mg/g in
Hannamkong and 2.18 mg/g in Anpyeongkong, respectively. The transfer ratio of oxalate from soybean to
soymilk was the highest value of 77.6% in Jinpumkong 2, and one of the phytate was the highest value of
87.5% in Dongpuktae and the lowest value of 13.9% in Hojangkong.
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Table 1. Yield, total soluble solid, pH, and total acidity of soymilk manufactured with soybean cultivars

No. Cultivars Yield (mL/g) Total soluble solid (°Brix) pH Total acidity (%) Viscosity (cP)
1 Keumkangkong 8.65+0.15™" 6.63+0.15' 6.78£0.05% 1.56+0.02>% 1853+0.23f
2 Bongeuikong 9.15+0.08¢ 7.17+0.06° 6.71+0.04" 1.64+0.028" 1853+0.21°
3 Jinpumkong 2 8.97+0.13" 5.53+0.15 6.65+0.08" 1.58+0.04™" 17.60+0.26°
4 Cheongjakong 8.82+0.14% 6.57+0.21" 6.68+0.03™ 1.5740.03°% 1827+0.21
5 Anpyeongkong 8.98+0.10°"® 4.37+0.06 6.74+0.01°° 1.61+0.040 18.00+0.17°
6 Hannamkong 9.15+0.13¢ 450+0.17° 6.80+0.02°F 1.60=0.04°"" 20.80+0.25'
7 Daepungkong 8.90+0.08" 5.23+0.15° 6.50+0.07 1.64+0.05%" 16.13+0.11°
8 Dawonkong 8.58+0.09" 5.67+0.25% 6.43+0.06 1.6340.02%" 15.73+0.13°
9 Hojangkong 8.76+£0.13° 5.90+0.30° 6.84+0.03" 1.48+0.03" 17.47+0.23%
10 Bangsakong 8.66+0.14™ 6.63+0.23" 6.65+0.05 1.65+0.03" 19.07+0.25°
11 Seonheukkong 8.48+0.09° 7.10+0.26% 6.74+0.02°% 1.52+0.03 18.00+0.21°
12 Dongpuktae 9.114+0.07% 5.70+0.10% 6.74+0.03°% 1.49+0.04° 17.20£0.05°
13 Geomjeonkong 4 8.97+0.13" 5.30+0.10° 6.64+0.03" 1.50+0.05™ 16.40+0.18"
14 Bokwangkong 8.43+0.15° 4.93+0.06" 6.86+0.04" 1.5140.04™ 19.60+0.12"

DValues are expressed as mean+SD (n=3). Any means in the same column followed by the different superscripts are significantly

different (p<0.05) by Duncan’s multiple range test.



o
&

gl - YA

o‘})

1152 2171

[}

g .

Table 2. Hunter color values of soymilk manufactured with soybean cultivars

Cultivars Seed coat color a b
Keumkangkong 98.46+1.64 -0.17£0.04 474+0.07
Bongeuikong 97.73+£3.47 0.63+0.03 1.41£0.06
Jinpumkong 2 98.27+2.39 -1.780.12 4.00+0.09
Anpyeongkong 107.08+3.79 0.32+0.02 -0.05x0.06
Hannamkong Yellow 95.40£6.59 0.57+0.02 3.80+0.05
Daepungkong 100.32£2.57 0.15+0.06 1.52£0.04
Hojangkong 92.18+2.18 0.04+0.02 5.83+0.46
Bangsakong 105.19+1.00 0.96+0.02 4.89+0.10
Dongpuktae 108.68 £5.66 0.94+0.01 3.41+0.04
Bokwangkong 115.40+0.17 0.46+0.05 9.54+0.03
Cheongjakong 70.99+1.01 4.57+0.07 0.66+0.07
Dawonkong Black 64.98+2.38 4.70+0.17 -0.48+0.05
Seonheukkong 81.37+1.91 5.43+0.04 3.71+0.06
Geomyjeonkong 4 79.15+1.14 6.38+0.08 0.79+0.06

Values are expressed as mean+SD (n=3).

Table 3. Mineral contents of soymilk manufactured with soybean cultivars

(mg/g of dry basis)

Cultivars Calcium Magnesium Potassium Sodium Ferrous Zinc
Keumkangkong 0.714+0.017"  0.601+0.024° 3579+0.314*  0.028+0.002°  0.019+0.001*  0.027+0.003"
Bongeuikong 1.226+0.036° 1.055+0.011¢ 5.937+0.568%  0.028+0.002 0.019£0.005"  0.035+0.002™
Jinpumkong 2 1.023+0.012 0.921+0.019" 5.410£0.116°°  0.048+0.007 0.035+0.001" 0.066+0.001°
Cheongjakong 1.002+0.034 0.792+0.037° 5.1554+0.300°  0.045+0.004 0.026+0.001"  0.033+0.004"
Anpyeongkong 1486+0.017%  1.109+0.039""  6381+0.131°  0.035+0.003° 0.022+0.001"  0.045+0.003¢
Hannamkong 1.291 +0.024° 0.945+0.014° 4.091+0.285"  0.050+0.001%  0.020%0.001"  0.038+0.003°
Daepungkong 0.9524+0.075°  0.881+0.029° 4306+0.188"  0.054+0.005%  0.022£0.001"  0.032+0.000"
Dawonkong 1,501 +0.114° 111740027 6.291+0.222¢  0.022+0.002° 0.027+0.002¢ 0.033+0.003°
Hojangkong 0.859+0.047" 0.822+0.024" 5.660+0.079%"  0.031+£0.003*  0.019£0.002"  0.031£0.002*
Bangsakong 1.457+0.019%  0.804+0.034 4975+0.154°  0.047+0.003 0.023+0.002Y  0.039+0.001°
Seonheukkong 1.589+0.075" 1.141+0.067"  12.045+0276"  0.077+0.001°  0.047+0.002°  0.079=+0.002°
Dongpuktae 0.75940.036" 0.967+0.021¢ 5.7234+0.266  0.056+0.002' 0.020£0.003*  0.032+0.001"
Geomjeonkong 4 0.876+£0.034™  1.024+0.028° 5.356+£0.044°  0.036+0.002° 0.016+0.001° 0.033+0.002°
Bokwangkong 1.401£0.047 1.071+0.018  5236+0.079°  0.054+0.001¢  0.0224+0.001™  0.0310.002"

DValues are expressed as mean+SD (n=3). Any means in the same column followed by the different superscripts are significantly

different (p<0.05) by Duncan’s multiple range test.
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Table 4. Oxalate and phytate contents in soybean and soymilk, and transfer ratio from soybean to soymilk
(mg/g of dry basis)

Cultivar Soybean Soymilk Transfer ratio (%)
Oxalate Phytate Oxalate Phytate Oxalate Phytate

Keumkangkong 3.20+0.01%" 2.59+0.12° 0.95+0.02' 0.760.08" 29.7 29.3
Bongeuikong 1.7440.17% 2.55+0.06° 0.660.08 2.13+0.11 34.4 835
Jinpumkong 2 1.92+0.04" 3.04+0.04 1.4940.02" 1.93£0.02" 776 635
Cheongjakong 1.61+0.01" 1.57+0.10 0.83+0.01° 1.14+0.05° 516 72.6
Anpyeongkong 1.76£0.09° 427+0.21% 0.24+0.02° 2.18+0.06' 136 51.1
Hannamkong 3.49+0.12" 2.62+0.05° 2.14+0.04" 0.79+0.03™ 61.3 30.2
Daepungkong 1.58+0.04" 3.83+0.16' 0.52+0.08° 1.42+0.09' 329 37.1
Dawonkong 3.81+0.14' 3.36+0.11° 1.0440.01° 1.5940.05° 27.3 473
Hojangkong 1.6940.03° 453+0.21" 1.03+0.03° 0.63+0.04 60.9 139
Bangsakong 3.19+0.11" 2.47+0.04° 1.78+0.05' 1.33+0.04° 55.8 539
Seonheukkong 1.2440.02* 1.59+0.01° 0.70+0.03 0.88+0.01° 565 55.3
Dongpuktae 1.5240.02° 1.28+0.06 0.87+0.02° 1.1240.04° 57.2 875
Geomjeonkong 4 2.03+0.07" 463+0.19" 0.99+0.02 1.87+0.08" 488 404
Bokwangkong 1.58+0.04> 1.32+0.02° 0.39+0.05" 0.98+0.06 24.7 74.2

YValues are expressed as mean=+SD (n=3). Any means in the same column followed by the different superscripts are significantly
different (p<0.05) by Duncan’s multiple range test.
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Fig. 1. Correlation between calcium-oxalate (A) and phytate-oxalate (B) in soymilk manufactured with soybean cultivars.

Sample numbers refer to Table 1.

Table 5. Correlation coefficients between quality characteristics, and mineral, oxalate and phytate contents of soymilk

manufactured with soybean cultivars

Yield Totaéoi(()jluble pH a{ﬁjtjati; Viscosity  Calcium  Magnesium  Oxalate  Phytate
Yield 1.00 -0.26 -0.08 0.18 0.03 -0.37 0.08 0.21 0.43
Total soluble solid 1.00 -0.03 0.04 -0.03 -0.05 -0.27 -0.01 -0.14
pH 1.00 -0.56" 0.71" -0.11 -0.15 -0.01 -0.47
Total acidity 1.00 0.05 0.41 -0.01 0.19 0.46
Viscosity 1.00 0.26 -0.17 0.37 -0.35
Calcium 1.00 0.64" -0.01 0.19
Magnesium 1.00 -0.33 0.44
Oxalate 1.00 -0.24
Phytate 1.00

"p<0.05, “p<0.01; Significantly different by Duncan’s multiple range test.
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