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ĒŃĴōĭĳŎįĴƜĭĶĘŃĪŐĪĴŁĥłīěŃĦŅŎĶŁĪŃĪŃěŃĦŅ

1.ĘŃĪĸŅęłĳĴŁĥłīěŃĦŅ ŎĶŁĪŃĪŃěŃĦŅ
-ĕĸŃĲōěņŕĳĸěŃĞŎĶŁĒŃĴĦĴĸęōľĒĻŃĴ
-ōĬƘŃļĲŃĳŎļĶƜĘĨŉĪ
-ĒŃĴīŊĴĤŃĒŃĴĘŃĪĸŅęłĳ ĨŚŃŐļƝįłģĪŃĭĶĘŃĪĸŅęłĳŐļƝĻŊĘēŇŖĪ 

2.ĭĶĘŃĪĦņįŅĲįƠĴŁĥłīěŃĦŅ ŎĶŁĪŃĪŃěŃĦŅ
-ĒŃĴĬĴŁěŉĲĸŅěŃĒŃĴ
-ĸŃĴĻŃĴ
-ōĬƘŃļĲŃĳĒŃĴĬĴŁěŉĲŎĶŁĸŃĴĻŃĴ





ĒŃĴōēƝŃĴƜĸĲĬĴŁěŉĲĸŅěŃĒŃĴ

ÅōĕĴňľēƜŃĳ

ÅĒŃĴįīĒłīĭŊƝĨĴĘĕŉĤĸŉģŅ

ÅōįŅŕĲŏľĒŃĻĒŃĴĨŚŃĘŃĪĸŅęłĳĴƜĸĲĒłīōĕĴňľēƜŃĳŐĪĬĴŁōĨĹŎĶŁ
ĦƜŃĘĬĴŁōĨĹ

ÅĒŃĴħŊĒĴłīōěŅĞōĬƤĪĭŊƝĨĴĘĕŉĤĸŉģŅľƜŃĪĘŃĪĸŅęłĳ
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Diurnal courses of the net CO2 assimilate in longan leaves after treated by                      

humic acid   



Diurnal courses of the stomata conductance rate in longan leaves after treated by humic acid  

 



Diurnal courses of the transpiration rate in longan leaves after treated by humic acid  

 





ĒŃĴōĦĴņĳĲĦƝĪĚīłī 

ÅōľĒĻŃĴĭĶĘŃĪ 

ÅĸŃĴĻŃĴ

ÅįņŕōĶņŖĳĘļĴňľĨņŕĬĴŇĒĺŃ

ÅōĕĴňľēƜŃĳŐĪĬĴŁōĨĹŎĶŁĦƜŃĘĬĴŁōĨĹ
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Marcelino et al. (2022)
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-High voltage plasma technology 
 -MOU-Micro-Nanobubble technology 

International collaboration



Develop desktop MNB 
generator for research
[Pressurized dissolution 
method] 

Survey MNB tech.
In Japan

2015

2017

2016

Develop Eco- MNB 
generator for application
[Swirl flow method] 

Start experiment with fresh 
fish and food preservation 
by ozone  MNB water and 
Oxygen free water

Applied Eco-MNB Generator
Enhancement of germination efficiency
and purification system of fish-farming water.

Start project [ Improve agricultural and fishery 
products for export.

UFB Theory& Analysis

Micro/Nano bubbles research at RMUTL

History

2020

2023
Application in  Agriculture and
Aquaculture



The modification of fine bubble generator machines 



The bubble particle size is measured by laser scattering particle size distribution analyzer

Laser diffraction particle size analysis, Horiba LA-960A
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The equipment's measure water qualities 



The Application of Micro Nano Bubbles to Efficiency 

Increasing of Fruits Shelf-Life Extension in Banana and 
Mango for Export



MNB can clean banana fruit



30

MNB treatment




