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Identification of Factors Controlling Expression of Purple Color in Hypocotyl of
Soybean Sprouts

Man—Soo Choi"’ , Namhee Jeong1‘§ , Dool-Yi Kim1, Jae—Hyun Kim1, Mina Jin1, Jaebuhm Chun1, and Jung—Kyung Moon? '

ABSTRACT Soybean sprouts have good digestibility, high isoflavone content compared with soybean seeds, and large amounts
of aspartic acid, which is effective in eliminating hangovers. However, the region between the cotyledon and hypocotyl in soybean
sprouts appears purple, the product value of soybean sprouts reduces. To date, the scientific correlation among factors such as
growth temperature, spray water temperature, and cultivation periods for soybean varieties related to purple color expression
between the cotyledon and hypocotyl of soybean sprouts are unknown. The purpose of this study was to identify the factors
regulating the expression of purple color between the cotyledon and hypocotyl of soybean sprouts. Of 15 Korean soybean varieties
with purple color in the hypocotyls and flowers, 9 varieties, including Sowonkong, Wonhwang, Sinhwa, Eunhakong,
Pungsannamulkong, Paldonamulkong, Kwangankong, Shingang, and Jangki showed purple color between the cotyledon and
hypocotyl of sprouts. However, the remaining six cultivars, including Dachae, Myeongjunamulkong, Sobacknamulkong,
Sojinnamulkong, Anpyeong, and Jonam, did not show purple color. The proportion of soybean sprouts with purple hypocotyls was
the lowest at 26 ‘C and there was no significant difference at the other three cultivation temperature conditions (17°C, 20°C, and
23°C). Similar to the results of the cultivation temperature experiment at five different spray water temperatures (10C, 17°C, 2
0C, 23C, and 26C), the proportion of soybean sprouts with purple hypocotyls was the highest at the lowest spray water
temperature (10°C), and lowest at the highest temperature. Additionally, there was no purple color expression in soybean sprout
hypocotyls on the 3" day after soybean sprouting. However, the highest expression level was observed on the 4" day. Then, on the
5" day, the proportion of soybean sprouts with purple hypocotyls reduced significantly, compared with that on the 4 day. The
results showed that interaction among these factors under cultivation conditions was remarkably effective for the expression of
purple color in hypocotyls under the dark condition. These results suggested that cultivation temperature and spray water
temperature for purple color expression in soybean sprout hypocotyls are the most important factors in the sprout cultivation
environment.
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Fig. 1. Variation in soybean sprouts with purple hypocotyls among

various soybean cultivars.
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Fig. 2. Variation in length of purple region in soybean sprout

hypocotyl among various soybean cultivars.
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Table 1. Analysis of variance for percentage of soybean sprouts with purple hypocotyls under different cultivation conditions.

Source DF* Type 1 SS** Mean Square F value Pr>F
Rep.(R) 2 374.041 187.020 1.59 0.2249
Growth Temperature(T) 3 3540.816 1180.272 10.03 0.0002
T*R 6 296.705 49.451 0.42 0.8583
Cultivation Period(P) 2 34017.616 17008.808 144.5 <.0001
T*P 6 3007.313 5001.219 42.49 <.0001
T*R*P 16 1680.114 105.007 0.89 0.5853
Spray Water Temperature(W) 1 3272.405 3272.405 27.8 <.0001
T*W 3 1831.209 610.403 5.19 0.0066
P*W 2 1636.856 818.428 6.95 0.0041
T*P*W 6 5853.426 975.571 8.29 <.0001

*DF : Degree of Freedom(A}-3-%=), **SS : Sum of Square(A|&3H
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Fig. 3. Effect of growth temperature (A), cultivation period (B),
and spray water temperature(C) on purple color expression
in soybean sprout hypocotyl. Means followed by the same
letter were not significantly different at p < 0.05.
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