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Effect of Fine Bubble Treatment on the Growth of Two-year-old Ginseng

Chul-Hyun Ahn*

Department of General Education, Korea National College of Agriculture and Fisheries, Jeonju 54874, Korea

Abstract - The production of ginseng cultivation is decreasing due to shortage of cultivated land and climate change, so
additional methods are needed. Therefore, the physiological and morphological characteristics of finebubble were analyzed
by applying them to ginseng cultivation which is the representative crop of Korea. The application of fine bubble water to
2 year old ginseng showed that stem length and leaf were increased, and weight increased as main root increased in root. In
particular, it is shown that the weight of roots increases with the increase of leaf size. This is because the total chlorophyll
content is high and it is judged to be related to the increase of photosynthesis efficiency. When the results of this study were
confirmed, it was confirmed that ginseng cultivation using fine bubbles showed no inhibition of growth of ginseng.
According to the results of physiological characteristics and subdividing results, It was confirmed that the growth of about
10% to 15% of the growth was increased and that the growth of ginseng was increased by applying the fine bubble when

growing ginseng.
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Table 1. Types and characteristics of microbubble generator

of dojitt}, F717F 22 shelujEo] A e nhoq A o]
©.9 3Los} Bof 0,1 mo] AES ek W1 ket oS v)slod
L ofo] g SakAl7 )= Aotk IRIHELS 7| Y
oA 9] () o]0 & Qe Rapsgo] Sl 7| A
Al A1 71H81S, k2] AdeE)oll ofaf 7t 25mh 9 2

, =54

siolufito] oJgh gt AL RS SISt Tl B
AL RN T SASE W ulHuR] FAs| oz o
512 W deelobr} o] ZelAl Zeld S 2ol A4 o]

3 slol=8 Al ehrizio] eba o Al o Al o]

1 1 ] ] i 1
0,01 0,1 1,0 10 100 1000

Dimensions in gm
1 bubble

Key 2 fine bubble
3 ultrafine bubble
4 microbubble

Fig. 1. Scale diagram showing bubble diameters in [ISO/TC281
(Fine Bubble Technology).

Operation type

Characteristics of the process

Dissolved-Air-Flotation, DAF

* The circulating water is supersaturated to high pressure. Bubbles are

generated by dropping to atmospheric pressure in the reaction tank.

Induced-Air-Flotation, IAF

* Bubble generated by injecting air through a passage or a porous body of
the rotating impeller

Dissolved-Gas-Flotation, DSF

* Bubble generated by the pressure drop of a saturated supersaturated with

a specific gas than the air

Vacuum-Flotation, VF * Bubble generated by Reduced solubility in pressurized enclosures

Electro-Flotation, EF * Hydrogen or oxygen bubble generation generated in the electrolysis of water

* Biological nitric acid -

Microbiological-Auto-Flotation, MAF

Bubble caused by elution of supersaturated oxygen by N2, CO2 or

excessive algal propagation in denitrification process

Suspended-Air-Flotation, SAF

* Bubble generation by chemical action on the small pressure difference by
adding a surface active agent

Splitter-type Flotation

* Water and air are introduced into the pump and split by the impeller.
Bubble generated by the pressure and pressure drop in the mixing chamber
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Fig. 2. Growth characteristics of 2 year old ginseng stem (B : Fine bubble water treatment during growth, C : General water treatment
during growth).
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Fig. 3. Growth characteristics of 2 year old ginseng leaves (B : Fine bubble water treatment during growth, C : General water
treatment during growth).
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Fig. 6. Differences in Growth of 2 year old ginseng (B : Fine
bubble water treatment during growth, C : General water
treatment during growth).
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Fig. 5. Investigation of root growth characteristics of 2 year old ginseng (B : Fine bubble water treatment during growth, C : General

water treatment during growth).
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Table 2. Major physiological property

Leaf Stem Root
Age Water length width length diameter length diameter fresh
(cm) (cm) (cm) (cm) (cm) (cm) (2
General 6.223 8.12 12.215 0.188 6.223 0.616 0.903
Fine bubble 6.475 8.398 12.659 0.193 6.475 0.645 1.039
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