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Abstract

This study was carried out to evaluate the nutritional value of soybean sprouts cultured in water with germanium.
In the germanium treated soybean sprouts (GSP), the contents of moisture and ash were higher than those of control
group (germanium non~-treated soybean sprouts), with 88.7~90.2% and 16 ~24%, respectively. The contents of dietary
fiber, vitamin C and total phenol of GSP were also higher than those of control group, especially, with more than
20~40% in total phenol being contained. Minerals of soybean sprouts were considerably increased during 5-day
cultivation. Of minerals, the contents of calcium and iron in GSP were higher than in the control. In particular,
there was no germanium in control group, but on the other hand, GSP had germanium of 159 ppm. Therefore, it
may be suggested that, soybean sprout with germanium is better than soybean sprout without germanium in terms
of nutrition.
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Table 1. Comparison of moisture, protein and ash contents
between control and germanium-treated soybean sprouts (%)

Samples Moisture Protein Ash

Eunhakong H = 8724003  651+009%  061+001°
Eunhakong G 90.2+0.02° 637t004  071%001°
Subaktae H 87.8+0.03 593+010° 05840029
Subaktae G 90.3+£0.02° 501£010°  0.72+0.01°
Seomoktae H ~ 84.0t0.01° 687£003"  0.64£0.01°
Seomoktae G 88.7:+0.30° 6.650.07° 0.76£0.03"

"H -Cultivated with tap water.

(- Cultivated with tap water containing germanium stone pow -
der.

“Mean +SD. The 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 2. Comparison of dietary fiber contents between con-

trol and germanium soybean sprouts (%)
Samples” Soluble dietary Insoluble dietary Total dietary
ampies fiber (SDF) fiber (IDF)  fiber (TDF)
Eunhakong H 0.20+0.01* 533+012°  534+014°
Eunhakong G 0.21£0.01° 5901007 6117008
Subaktae H ~ 0.22+0.05™ 549+009°  571+0.14°
Subaktae G 0.23%0.01° 5961012%  62110.14%
Seomoktae H  0.19£0.01° 5721002  591£003°
Seomoktae G 0.22+0.01° 6.1110.06" 6.33+0.08°

“H-Cultivated with tap water.

G-Cultivated with tap water containing germanium stone pow -
der.
"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. Comparison of vitamin C content between common
soybean sprouts and germanium-treated soybean sprouts

(unit: mg%)

Samples” Total ascorbic Dehydroascorbic  Ascorbic
»amples acid acid acid
Funhakong H 1055 + 0.21% 490~ 0.02° 565
Eunhakong F 10.85+0.01° 3.4540.07 7.40
Eunhakong G 11.10£0.01° 7.6520.05" 3.3
Subaktae H 10.20* 0.02" 223+ 0.02° 797
Subaktae F 9.90+0.21% 220012 7.70
Subaktae G 1155+0.12 2.75+0.01° 8.80
Seomoktae H  12.5010.01" 3.350.12 9.15
Seomoktae F 11.3510.03° 320013 8.15
Seomoktae G 14.60+0.02* 3452002 )‘ 11.15

PH-Cultivated with tap water.
F-Cultivated with underground water at the factory.
G-Cultivated with tap water containing germanium stone pow-
_der.
Mean +=SD. The 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. 1. Changes of the vitamin C content in Seomoktae soybean
sprouts during cultivation.
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@®—® Germanium treated soybean sprouts.
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Table 4. Content of total phenol in Seomoktae soybean sprouts

(unit: mg¥)
Samples'’ Total phenol
Seomoktae H 35+ 1477
Seomoktae F 3040.88°
Seomoktae G 42+0.44°

PH-Cultivated with tap water.

F Cultivated with underground water at the factory.

G Cultivated with tap water containing germanium stone pow
der.
"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 5. Comparison of mineral contents between control
and ger-manium soybean sprout

Samples b P K Mg Ca Na Fe Ge”
h (%) (%) (%) (%) (ppm) (ppm) (ppm)
Eunhakong H 076 214 028 048 376 652 -
Eunhakong G 074 218 028 049 318 911 130
Subaktae H 089 209 028 029 314 64.6 -
Subaktae G 085 2.05 029 031 254 812 131
Seomoktae H 091 193 03 025 372 791 -
Seomoktae G 087 1.8 03 036 256 145 159

PH-Cultivated with tap water.

(:-Cultivated with tap water containing germanium stone pow
der.

“Ge was analyzed with ICP/MS.
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1. Jang GH. 1993. The history on food preparation and processing

Table 6. Mineral contents of control and germanium soybean sprout after 2 and 4-days cultivation

Samples It P S K Mg Ca Na Si Fe Cu Mn 7n Se Ge?
. i (%) (%) (%) (%) (%) (ppm) (ppm) {(ppm) (ppm) (ppm) (ppm) (ppb) (ppm)
Seomoktae 0.70 0.36 1.69 0.12 0.28 2.66 7.46 937 105 28.6 319 915 -
Seomoktae H 2-day 075 048 1.84 0.14 027 485 11.5 109 180 523 53.2 67.7 -
Seomoktae H 4-day 0.86 0.52 2.12 0.15 0.25 177 894 79.1 175 54.1 56.6 102 -
Seomoktae G 2-day 0.77 0.48 1.87 0.15 0.29 54.4 10.7 136 16.6 525 539 123 .7
Seomoktae G 4-day 0.82 0.52 2.00 0.16 0.35 177 12.7 145 17.4 54.3 56.7 102 159

"H-Cultivated with tap water.

G-Cultivated with tap water containing germanium stone powder.

?Ge and Se were analyzed with ICP/MS.
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