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Abstract- Soybean is important crop globally, providing oil and 

protein. Ultrasonic wave that has discovered provides stimulant force 
to callusformings, used to stimulate soy bean explants. In this work, 
soybean tissues from seed of Glycine max L. were cultured on agar 
solidified Murishige and Skoog medium until soy bean shoots 
formed. Then, some of them were exposed to ultrasonic waves at a 
frequency of 40 KHz for 5 minutes a day in a week (seven days). It 
known that explants conditioned by ultrasonic formed callus with 
biomass of 1.7 gram and sample without ultrasonic conditioning 
produced 1.13 gram. So that, callus with ultrasonic gave 60.07% 
higher biomass than callus formed from explants without ultrasonic 
conditioning. In term of surface area, callus formed with ultrasonic 
have 5.326 cm2 surface area and the one with no ultrasonic have 
6.259 cm2. 
 Index Terms - biophysics, ultrasonic, bio-stimulator, soybean, in 
vitro 

 

I.  INTRODUCTION 

oybean, Glycine max (L.) Merr., is an important grain 
legume that is not only a valuable oil crop but also used as 
feed for livestock and aquaculture. Soybean is a rich 

source of dietary proteins and used as raw and processed food 
as well as in drinks. Wide cultivation of soybean in all 
climatic zones of the world makes it one of the most valuable 
farm products. In 2009, world-wide production was 210.9 
million metric tons and the contribution of USA in that yield 
was 38%. It is projected that at the current yield level, world 
soybean production will rise to 311.1 million metric tons by 
2020 [1]. 

Soybean is important crop globally, providing oil and 
protein. Many efforts have been done to increase the 
production of soybean crop. One of the ways to enhance the 
production is by using ultrasonic wave. Ultrasonic wave 
conditioning has been proven able to increase the rate of 
callusogenesis and increase the efficiency of biomass growth 
by 36% [2]. More than that, ultrasonic processing for the 
sterilization process proven to be more effective than chemical 
processing [3]. So that, ultrasonic wave known to have 
potential to be used as physical bio-stimulator to increase 
productivity of soybean (Glycine max L.) with the absence of 
artificial chemical substance which can harmful the 
environment. The previous experiment dealt with soybean 
(Glycine max L.) in term of cell. In this experiment, soybean 
growth observed in term of a whole organism. 

II.  MATERIALS  AND METHODS 

Sterilization 
LAF sterilization was used to decontaminate part of the 

soybean body that we would be cultured. They were added to 
a 100 cm2 glass Petri plate and syringed by alcohol-70%. The 
bunsen burner also used to sterilized them. 

Media Preparation 
Culture media was prepared using Murashige and Skoog [4] 

Media was adjusted to pH 5.6-5.7, autoclaved at 121°C and 16 
pounds/square inch for 15 minutes and dispensed in the baby 
food jars when the temperature of the media dropped to       
50-60 °C.  
 
Ultrasonic Conditioning 

Ultrasonic-40 KHz was transmitted to the explants inside 
the acoustic panel for 5 minutes a day during a week. 
 

 
 
Fig. 1.  Acoustic panel where ultrasonic wave was transmitted. 

III.  CULTURE OF SOYBEAN 

From 6 samples that were cultured, just 2 explants that able 
to live because of contamination. This is due to the process of 
natural selection that happen in the medium. The success of 
plant tissue culture techniques depending on how several 
factors; the composition of growing media, plant genotype, 
plant growth regulators and growing environment [4]. The 
explants were cultured in the medium of Murashige and 
Skoog, where the growing culture media should also contained 
organic elements that plants need. Inorganic elements include 
macro nutrients N, P, K, Ca, Mg, and S, as well as micro 
elements such as Fe, Mn, Zn, B, Cu, Cl, and Mo. While 
growing crops culture environment is affected by temperature, 
and humidity. Room temperature for the optimum plant 
growth is range between 20-30oC. While the optimum 
temperature for growth of callus endosperm is about 25oC. In 
case, the Botany Laboratory used as a tissue culture has a 
constant temperature of the air conditioner at 21oC, in addition 
to the moisture nautical culture bottle is high at 80% -90% [5]. 
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Fig. 2.  Result of explants formed with and without ultrasonic conditioning 

 

IV.  RESULT 

The research continued only by 2 explants; one explants 
conditioned by ultrasonic, A and another did not, B. The two 
explants placed in the two different acoustic panel. And the 
explants a transmitted by 40 KHz ultrasonic wave for 5 
minutes during a week or 7 days. 
 

 
Fig. 3.  Evaluation of ultrasonic wave influence on the growth of soybean 

 
After 7 days, they were weighted and found that callus A 

become 1.7 gram and callus B, 1.13 gram. And in term of 
surface area, callus formed with ultrasonic have 5.326 cm2 
surface area and the one with no ultrasonic have 6.259 cm2.  
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