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Abstract

This study was conducted to elucidate the characteristics of soybean sprouts cultured in water containing ger—
manium. In three varieties of Eunhakong, Seomoktae and Subaktae, the yields of germanium soybean sprout were
10~ 202 more than those of control soybean sprouts after 5 day—-cultivation. The hypocotyl of germanium soybean
sprouts was thicker than that of control soybean sprouts, but there were no significant differences in the length
of hypocotyl and the thickness of cotyledon. Germanium soybean sprouts showed deeper green and yellow color
than control soybean sprouts. In addition, the hardness exhibited strongly in germanium soybean sprouts, es—
pecially Seomoktae. In the sensory evaluation, germanium soybean sprouts were better than control soybean sprouts

in appearance, taste, flavor and preference.
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Table 1. Conditions of Instron” for texture analysis in soybean
sprouts

Cutting test

Maximum force 5 kg
Chart speed 50 mm/min
Crosshead speed 50 mm/min
Probe type Knife
Load range 5.000

DInstron model 1011, USA.
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Fig. 1. Changes in the yield of soybean sprouts during culture.
H - Cultivated with tap water. OO Eunhakong H, A-A Subaktae
H, O~0O Seomoktae H.

G - Cultivated with tap water containing germanium stone pow—
der. @@ Eunhakong G, & Subaktae G, B8 Seomoktae G.
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Table 2. Changes of the length in cotyledon of soybean sprouts during cultivation (unit: cm)
Sarmples” Cultivation time (days)
0 1 2 3 4 5

Eunhakong H 0.59£0.047% 1.02%+0.15° 1.09%0.15° 1.12+0.09% 1.14%0.05° 1.10+0.07°
Eunhakong G 0.59%0.04° 1.09£0.06° 1.10£0.06 1.0920.04° 1.08+0.05° 1.152£0.07*
Subaktae H 0.60%£0.04° 1.02+0.11° 1.14x0.11° 1.13£0.06™ 1.14%£0.07° 1.21+0.04°
Subaktae G 0.60+0.04" 1.13+0.04° 1.14+0.13° 1.1520.06™ 1.17£0.11° 1.18+0.08°
Seomoktae H 0.63+0.04 1.08+0.05° 1.11£0.09° 1.21£0.05° 1.17+0.14° 1.17+0.06°
Seomoktae G 0.63+0.04* 1.05%0.05° 1.12+0.08 1.14+0.05 1.15+0.09° 1.19%0.10°

VH - Cultivated with tap water. G - Cultivated with tap water containing germanium stone powder.

“Mean* SD.

¥The different letters are significantly different at the p<0.05 level of significance as determined by Duncan’s multiple range test.

Table 3. Changes of the width in cotyledon of soybean sprouts during cultivation (unit: cm)
Samples” Cultivation time (days)
0 1 2 3 4 5

Eunhakong H 053%002”  065+0.03" 068+0.03" 065+0.04° 0.67+0.02° 0.65*0.04"
Eunhakong G 0.53+0.02° 0.68+0.07* 0.64%0.03" 0.6610.04 0.66£0.04° 0.67%£0.06"
Subaktae H 053%0.04° 0.65+0.15" 0.76*0.18" 0.66+0.06" 0.65+0.03 0.641+0.05"
Subaktae G 0.53+0.04° 0.74+0.05° 0.70£0.06° 0.70+£0.07° 0.66+0.05° 0.6510.04°
Seomoktae H 0.53£0.03* 0.6510.05" 0.69+0.07° 0.66+0.05° 0.62%0.08° 0.65%+0.04
Seomoktae G 0.53%£0.03" 0.69+0.06 0.66%£0.04° 0.68+0.06° 0.62%£0.04° 0.6510.08"

YH - Cultivated with tap water. G - Cultivated with tap water containing germanium stone powder.

IMean+ SD.

9The different letters are significantly different at the p<0.05 level of significance as determined by Duncan’s multiple range test.
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Table 4. Changes of the thickness in cotyledon of soybean sprouts during cultivation (unit: cm)
Samples” Cultivation time (days)

0 1 2 3 4 5

Eunhakong H 046+006"  050%0.03° 0.52+0.06" 054+0.04° 0.54+0.04° 050+0.04°
Eunhakong G 0.46+0.06* 0.53+0.03" 0.51%0.02° 054+0.05° 0.51+0.03° 047+0.07°
Subaktae H 045+ 0.04° 0.50%0.05° 0.52+0.06 0.54%0.04° 054+0.04% 0.51£0.04°
Subaktae G 0.45%0.04° 052*0.06" 054%+0.04" 054+ 0.04° 0.56+0.06* 0.53*0.06°
Seomoktae H 0.47+0.04° 0.50%+0.05" 0.52+£0.07° 0.54+0.05" 0.54+0.04° 0.5310.04%
Seomoktae G 0.47£0.04° 0.51£0.03" 0.50+0.05" 052+0.05° 0.48£0.05° 051 £0.05"

PH - Cultivated with tap water. G - Cultivated with tap water containing germanium stone powder.

PMean=£SD.

The different letters are significantly different at the p<0.05 level of significance as determined by Duncan's multiple range test.

Table 5. The length and thickness of hypocotyl in soybean
sprouts after 5 day-cultivation

b Length of hypocotyl (cm)  Thickness of
Samples Trunk Root hypocotyl (mm)
Eunhakorg H  9.32£1917°1030+£099%  2.24+0.21°
Eunhakorg F 10.30£0.40° 6.70+191° 207+0.16°
Eunhakong G~ 841+139° 684+090° 2.30+0.17°
Seomoktae H ~ 896%£117* 802%143" 2.11£0.09"
Seomoktae F 973+0.75* 6.70+0.93° 2.321+0.29°
Seomoktae G 907+124° 900+263" 2.33+0.25"
Subaktae H 1025+1.20" 894+1.28° 2.18+0.19°
Subaktae F 999*1.15° 670t1.39 224+0.23°
Subaktae G 10.02+077* 928+093°  227+024°

PH - cultivated with tap water. F - cultivated with underground
water at the factory. G - cultivated with tap water containing

o)gennanium stone powder.

“MeantSD.

The different letters are significantly different at the p<0.05
level of significance as determined by Duncan’s multiple range
test.

Table 6. Hunter’s color values of various soybean sprouts

Samples” L2 a b

Eunhakong H  4.891020% 366004  7.81%0.3%
Eunhakong G = 7.77£011*  1.39£021° 1234%0.25°
Subaktae H 2661t0.14°  148+0.10°  430+0.24°
Subaktae G 5511008  152+006° 874018
Seomoktae H  091+0.18° 067+0.25° 1.46%+0.34°
Seomoktae G 0.64%0.14" 0241002 1141028

PH - Cultivated with tap water. G - Cultivated with tap water
containing germanium stone powder.

ZL: (+) white <(-) black, a: (+) red < (-) green, b: (+) yellow
< (=) blue.

¥Mean= SD.

PThe different letters are significantly different at the p<0.05
level of significance as determined by Duncan’s multiple range
test.
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Fig. 2. Texture comparison of control or germanium soybean
sprouts according to kinds of soybean.

EH: Eunhakong, SB: Subaktae, SM: Seomoktae. H - Cultivated with
tap water, F — Cultivated with underground water at the factory, G-
Cultivated with tap water containing germanium stone powder.
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Fig. 3. QDA profile of control soybean sprouts and germanium
soybean sprouts.

H - Cultivated with tap water. O~OEunhakong H, A~A Subaktae
H, O-0 Seomoktae H, G - Cultivated with tap water containing
germanium stone powder. @@ Eunhakong G, A—aA Subaktae G,
B Seomoktae G.
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