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Abstract

Hydroponic cultivation is a technology of raising crops without use of soil. ‘Generally farmers use the method of
DFT(deep flow technology)to grow leafy or fruity vegetables; however, systematic and scientific researches are
insufficient on this matter. This study investigated the possibility of cultivating Chinese cabbage steadily year long
by using the method of DFT.

Chinese cabbage was cultivated hydroponically with and without Ge addition, used to prepare kimchi, and the
chemical and microbiological characteristics of kimchi were compared. The basic hydroponic cultivation condition was
as follows: 30 days after sceding, the raised seeds were moved to a hydroponic bed and given underground water
for 3 days so the roots grow normally. Standard nutrient solution was provided and the early electric conductivity
concentration was maintained between 1.5~2.5 thickness. The temperature of the solution was maintained between
10~25°C to allow the growth of Chinese cabbage. When soil-cultivated, organically cultivated and hydroponically
cultivated Chinese cabbages were compared, hydroponically cultivated cabbages were smaller in size and showed less
ability to build up and fold leaves into a head, but showed better quality than organically cultivated cabbages. The
contents of protein and fat showed no significant differences. The contents of water, Ca, P, Fe, Vitamin A and
Niacin were higher in control and Ge-added cabbages compared with soil-grown cabbage. There was no difference
between soil-cultivated Chinese cabbage kimchi and hydroponically cultivated Chinese cabbage kimchi.
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Table 1. Composition of nutrient solution

Component Amount(mg/l)
KNO; 250
MgSO; - 7TH,0 260
Ca(NO3); - 4H,0 450
NH.H;PO, 55
Fe-EDTA 20
Hi:BO; 3
MnSQ, - H;,O 0.22
ZnSOy - THO 0.22
CuSO4 0.25
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Table 2. Recipe of Chinese cabbage kimchi

; Amount . Amount
Ingredients %) Ingredients %)
Salted Chinese cabbage 77.03 |Welsh onion(large type) 1.27
Radish 13.04 |Welsh onion(medium type) 127
Red pepper 2.58 |Fermented shrimp sauce 1.70
Garlic 1.54 |Fermented anchovy sauce 0.70
Ginger 042 |Sugar 0.45
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Fig. 1. Effect of germanium on the growth of Chinese
cabbage, Norangbom
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Fig. 2. Effect of germanium on the growth of Chinese
cabbage, Konaengji
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Table 3. Analysis of nutrient component for field and hydrophonic cultured Chinese cabbage

Crude Crude Carbo-

Moisture . .. Fiber Ash P Fe  Vit. A Vit. B, Vit. B, Vit. C Nicin  Ge

protein  lipid hydrate
% g g g g g mg100g mg/100g mg/100g L.U/100g me/100g me/100g mg/100g mg/100g mg/kg
Control 9470 130 020 260 070 050 7000 6300 030 25500 006 009 2800 040 0.00
Hydroponic-Control  95.50 140 0.10 1.80 050 0.70 145.00 370.10 7.60 46540 006 0.10 1550 180 0.00
Hydroponic-Ge 9530 130 0.10 210 050 070 156.60 357.30 7.70 37200 0.09 006 1350 160 0.07
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