














  
Abstract—This study was intended to evaluate the removal 

of copper ions from media by shoot cultures of Musa 
paradisiaca and its influence on the production of  
phytochelatins. Measurement of copper ions concentration in 
the media and biomass after treatment indicated that the 
cultures were able to remove 34.41-58.32% of the ions from 
media containing 80-320 µM of the ions and accumulated 
them in their biomass. Electrophoresis of biomass acetonitrile 
extract using sodium dodecyl sulphate-polyacrylamide gel 
along with available marker followed by silver staining 
showed that the phytochelatins might be produced but just in 
small quantity that it could not be detected clearly. 
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I. INTRODUCTION 
HE efforts to handle heavy metal pollution still encounter 
many obstacles, such as they are high cost and could not 
really solve the problems. Therefore, alternative cheap 

and efficient methods to clean the heavily contaminated soil 
are needed, that is by using plants having the characteristics 
needed. 

Musa paradisiaca (banana) is a tree that is growing well on 
humid tropic land, especially. In the area that rain frequently 
take places annualy, the production of banana last continnualy 
without depending on season. The height of banana (mature) 
is around 2-5 metres (depending on the species), with leaves 
length reaching 3,5 metres. The bottom part of banana is a 
rhizome, whose age can reach 15 years or more (Anonim, 
2009). 

With such characteristics, banana is considered to have an 
ability to remove copper ions from soil. 

The compounds having such a significant role in 
detoxifying metals by plants are compounds forming chelates, 
the most well-known is phytochelatins (Cobbett & 
Goldsbrough, 2002).  

Phytochelatins are a famili of γ-glutamilcysteine peptide 
riching in thiol (SH) group with  glicyne or other amino acid 
at the end of carboxy edge, γ-Glu-Cys unit is repeated 2-11 
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times. This compound is synthezised from glutathione and its 
derivates by transpeptidase enzyme, namely phytochelatin 
sintase with the existence of heavy metals ions (Cobbett, 
2000; Rea et al. 2004). This polypeptides riching in cysteine 
use the characteristic of heavy metals to bind at thiol groups in 
order to detoxify them (Cobbett & Goldsbrough, 2002; Rea et 
al. 2004). 

The responses observed to evaluate the ability of Musa 
paradisiaca shoot cultures in removing copper ions were the 
copper accumulation and phytochelatins formation in biomass. 

II. MATERIALS AND METHODS 
Shoot cultures of Musa paradisiaca var. saba (around 1,5 

g) were transferred into a series of media containing 
Murashige Skoog Media with the addition of benzyl adenine 5 
mg/L along with different concentration of copper ions [0,1; 
80; 160, and 320 µM]  and incubated in the same condition for 
four weeks. For each concentration of copper ions, 20 
containers containing ±1,5 grams of fresh weight shoots were 
used. After incubation, the shoots were harvested. The plant 
materials were  then weighed, dried, and powdered.  

The concentration of copper ions in biomass was 
determined using ICP-AES (ARL ICP Fisons 3410+, 
Valensia−California, USA, with micro active program Plasma 
Vision 10, Queensland−Australia), after the destruction of 
powder with concentrated HNO3 and H2O2 30% w/v (Chen, 
1993). Quantification was conducted by measuring the 
emission intensity of copper ions at 324,750 nm. This method 
was validated based on method modified by Funk et al. 
(1992).  

Phytochelatins in biomass was determined using 
electrophoresis with sodium dodecyl sulphate-polyacrylamide 
gel by mixing 5-15 milligrams of powder with 0,4 mL 
monobromobimane (mBrB) 5,8 mM in HEPPS buffer 
[containing 50 mM N-2-hydroxyethylpiperazine-N’-3-propane 
sulphonic acid (HEPPS), 5 mL diethylenetriamine pentaacetic 
acid (DTPA), and 50% acetonitrile at pH 8. Using appropriate 
marker, the molecular weight of phytochelatins yielded might 
be estimated.  

III. RESULTS AND DISCUSSIONS 
The results of growth index determination of Musa 

paradisiaca shoot cultures and sucrose concentration lowering 
in media before and after harvesting were demonstrated on 
Table 1, Figure 1 and 2. 
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