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Table 1. Description of soybeans
Soybean Weight of Height Length Width
variety grain(g) (mm) (mm) (mm)
Paldal 0.15 ° 6.67 8.30 5.13
Danyeob 0.14 6.49 6.87 5.69
Jangbaek 0.14 6.89 7.25 6.25
Baegun 0.18 7.07 7.64 6.38
Jangyeob 0.23 8.00 8.62 6.68
Local 1 0.26 7.75 8.62 5.96
Local 2 0.41 9.44 10.64 7.24
Table 2. Chemical composition of soybeans
Soybean  Moisture Protein* Lipid Carbohy- Ash
variety (%) (%) (%) drate(%)®* (%)
Paldal 10.78 38.76 16.44 29.62 4.40
Danyeob 8.63 34.73 18.42 33.49 4,73
Jangbaek 8.57 33.06 19.40 33.97 5.00
Baegun 9.03 34.76 16.47 35.31 4.43
Jangyeob 8.70 36.63 18.29 31.78 4.60
Local 1 9.79 37.45 16.64 31.34 4.78
Local 2 9.20 40.42 16.34 29.10 4.94
*N % 6.25

**By difference
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Table 3. The cumulative values of solid yields for
several series of water extraction of soybeans at

room temperature (%)
Soybean Number of extraction
variety 1 2 3 4 5
Paldal 53.1 68.9 73.8 76.1 77.0
Danyeob 51.4 67.9 73.5 75.6 76.5
Jangbaek 53.2 67.7 72.4 74.1 74.8
Baegun 47.0 64.4 70.9 73.3 74.5
Jangyeob 50.4 66.1 73.2 75.8 76.7
Local 1 51.6 67.2 75.0 77.5 78.5
Local 2 50.1 67.6 73.6 75.6 76.5
Average 51.0 67.1 73.2 75.4 76.4

Table 4. The cumulative values of protein yields
for several series of water extraction of soybeans

at room temperature (%)
Soybean Number of extraction
variety 1 2 3 4 5
Paldal 59.8 76.9 82.7 85.8 87.1
Danyeob 58.0 78.0 84.2 87.8 88.0
Jangbaek 57.1 74.6 81.5 83.8 85.1
Baegun 538 733 805 831 845
Jangyeob 56.7 74.5 83.9 87.1 88.2
Local 1 57.8 77.9 86.3 89.0 89.9
Local 2 52.4 76.4 83.6 86.6 87.8
Average 56.5 75.9 83.2 86.2 87.2
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Table 5. Color of seed coat of soybeans

Soybean

variety Color L a b
Paldal Yellow 66.4 3.1 16.0
Danyeob Yellow 71.7 3.7 17.3
Jangbaek Yellow 72.2 3.5 17.1
Baegun Yellow 69.7 3.1 17.9
Jangyeob Yellow 70.1 4.4 18.2
Local 1 Black 322 17 35
Local 2 Dark brown 40.8 4.4 9.0
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Fig. 1. Changes in absorbance at 490 nm of soa-
king solution during soaking of hulls of Local 1
at various temperatures

olch. oje g A e The EFo)AE ohkA o
57 4CollA 10T BobAAA HHo] chehe

F ok 59l A= 37he)

4

B vk, b,

vebste}. aheba Local

ol o o) )
o B ke vy

&)
da

Do
0’
m
)
—
Q

g
—
;g

Temperature (°C)

Fig. 2. Effect of temperature on the equilibrated
absorbance of soaking water for hulls of Local
1 and Local 2 after 120 min of soaking

Table 6. Linear regression parameters® of rela-
tionship between equilibrated absorbance and
extraction temperature during soaking the seed
coats of soybean in water

Soybean Slope Intercept Correlation
varieties (a) (b) coefficient(r)
Paldal 0.0003 0.0292 0.979
Danyeob 0.0003 0.0205 0.969
Jangbaek 0.0004 0.0302 0.956
Baegun 0.0004 0.0271 0.944
Jangyeob 0.0005 0.0538 0.982
Local 1

Ist stage 0.0086 0.2981 0.996
2nd stage 0.0173 0.0236 0.981
Local 2

Ist stage 0.0049 0.1601 0.995
2nd stage 0.0108 —0.0458 0.991

*A=aT+b where A is equilibrated absorbance at
490 nm and T is soaking temperature(’C)
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Table 7. Activation energy of extraction of the
color pigments of soybean hulls during soaking
at 4-100°C Ea(cal/mole)
= 0.2 | Soaking Pal- | Dan- | Jang-| Bae- | Jang-| Localj Local
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Fig. 3. Arrhenius plots of the extraction rate of
color pigments in soaking water for hulls of Lo-
cal 1 and Local 2
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Comparison Study of Extraction Properties of Solids, Protein and Color Pigments
of Several Soybean Varieties

Dong-Hee Kim, Seck-Dong Kim* and Woo-Jung Kim**(Department of Food Science and
Nutrition, Sook Myung Women’s University, Seoul, *Upland Crop Research Div., Crop
Experiment Station, RDA, Seoul and **Department of Food Science, King Sejong Uni-
versity, Seoul)

Abstract : The solid and protein yields and extraction properties of color pigments were
compared for 7 varieties of soybeans during soaking in water at 4-100 °C. The varieties
investigated were Paldal, Danyeob, Jangbaek, Baegun, Jangyeob and 2 cultivars of Lo-
cal 1 and Local 2. The Hunter values showed that Jangbaek was the highest in ‘L’
value while other varieties except Local 1 and Local 2 were comparatively high in ‘L’
value. Local 1 and Local 2 were low in ‘b’ value. The yields of solid and protein during
water extraction showed that most of solids and proteins were recovered with three
consecutive extractions. The cumulated yields were 73.2 % for solid and 83.2 % for pro-
tein. Extraction of color pigments of seed coats in 4-100 'C water showed that the ex-
traction rate was very much dependent on extraction time and temperature. A linear
relationship of A=aT+b was obtained for equilibrated absorbance(A) and extraction
temperature(T). The activation energy calculated from initial extraction rate of color
pigments and temperature had two different values of low(4-60 °C) and high(60-100 'C)
temperature range.



