
E 2  26 
 
Not available 
 
E 2  27 
 
Not available 
 
 
E 2  28 
          
Metal ion uptake by water lettuce [Pisitia stratiotes]: Possible method for effluent 
treatment 
 
The increase in population, and new developments in industrial technology are 
constantly intensifying environmental pollution problems and creating new ones. 
Environmental scientists are forever seeking more economical methods of preserving the 
environment. Consequently research needs to be continuously conducted to find 
answers to pollution problems, in particular pollution due to heavy metals, as they 
directly affect human health.  
 
Water lettuce {Pisitia stratiotes], among many other aquatic plants, is able to remove 
many metal ions from polluted water showing its bioaccumulation ability. According to 
atomic absorption measurements, significant its bioaccumulation ability. According to 
atomic absorption measurements, significant reduction of the levels of metal ions such 
as Mg, Ca, Mn, Fe, Co, Cu, Zn and Pb, present in the medium in which water lettuce is 
grown, is observed. All metals show a removal ability of 35% within 48 h.. 
 
The removal ability is doubled within a period of six weeks for many metal ions. The 
ability to decrease electrical conductivity and Chemical Oxygen demand (COD) is an 
additional attractive feature of this plant. Further, such aquatic plants would be easily 
handled, and their use would be economical and environmentally friendly compared to 
available chemical methods for metal ion removal. 
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A new household defluoridator with Zeolite as a defluoridating agent 
 
Fluoride content in ground water in several parts of the dry zone is known to be high 
compared to the recommended WHO limit of 1 ppm. Excessive fluorides in drinking 
water can lead to dental fluorosis and skeletal fluorosis. Various fluoride adsorption 
materials such as alumina, many types of soils, activated carbon, charcoal, bone char ect. 
have been identified. In this paper, a synthesized Zeolite as an efficient fluoride 
adsorption material is presented. 
 
Zeolite was synthesized in the laboratory using Aluminium sulphate, Aluminium 
Oxide, Sodium Hydroxide and Sodium Silicate. Aluminium present in the lattice of the 
Zeolite was expected to increase the absorption of fluoride from the water. Absorbed 
fluoride ions are trapped in the cavities of the Zeolite. 
 



The synthesized Zeolite was tested for total fluoride adsorption capacity and 
breakthrough capacity for fluoride. Standard fluoride solutions ranging from 2 to 10 
ppm were eluted through. Zeolite and the results were compared with those of bricks 
and bone char. The total fluoride adsorption capacities of Zeolites, bricks and bone char 
were found to be 9.21, , 7.62 and 1.45 mg? g respectively. It is estimated that the 
breakthrough capacity of the Zeolite is about 1, 650 mL for 5 ppm fluoride solution for a 
column volume of 40 mL. 
 
The synthesized Zeolite was tested using a clay filter unit commonly available in the 
market as a drinking water filter. The filter consists of an inner clay chamber with a 
porous clay candle, and an outer clay chamber with a tap. The candle was filled with 
1000 mL of prepared Zeolite. Fluoride solutions of varying concentrations of 2-6 ppm of 
fluoride were tested on the filter set up. It was found that the filter set up defluridates 
500 L of water containing 4.00 ppm fluoride. 
 
Zeolite was tested for e-generation with water, 0.01 M NaOH and 0.01 M NaXl. The 
results showed that 0.01 M NaCl solution was the best. 0.01 M NaOH damaged the 
column due to the dissolution of Zeolite and water did not regenerate the Zeolite.  
 
This study shows that the synthesized Zeolite is a much better defluoridating agent than 
the commonly used bricks and bone char. This simple defluoridator set-up containing 
Zeolite can be used as a household defluoridator set-up containing Zeolite can be used 
as a household defluoridator with a minimum cost. 
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Chitinase Activity in Stems of Tea Clones TRI 2023 and TRI 2025 
 
Shot-hole borer (SHB) Xyleborus fornicatus, infestation of tea Camellia sinensis, involves 
the ectosymbiotic ambrosia fungus Monacrosporium ambrosium. Chitin, a common 
constituent of fungal cell walls and exoskeletons of fungal cell walls and exoskeletons of 
arthropods, is a linear polymer of β-2, 4-linkked N-acetyl glucosamine. Organisms 
composed of chitin produce chitinases. Chitinases do not occur naturally in plants but 
plants may produce chitinase to defend themselves from microorganisms and insect 
predators. We have been studying the biochemical factors responsible for differences in 
susceptibility of tea clones to SHB attack. Since SHB and the fungus both contain chitin it 
was of interest to compare chitinase enzyme activity in stems of the susceptible and 
resistant tea clones TRI 2023 and TRI 2025 respectively. 
 
Chitinase activity was determined by measuring the release of p-nitrophenol when p-
nitrophenyl-β-D-N,N—diacetylglucosamine was treated with enzyme extracts prepared 
from stem samples. Chitinase activity was measured (1 mL/ 100 µL of enzyme extract, 
six replicates) by determining the UV absorbance at 410 nm. Chitinase activity was 
higher in healthy stems. For  example, mean activity for release of P-nitrophenol was 4.8 
mM per mL of enzyme extract from healthy TRI 2023 stem  whereas it was 1.06 mM/mL 
in enzyme extract from beetle infested TRI 2023 stems. Of the two tea clones, chitinase 
activity of TRI 2025 was lower (2.5 mM/mL) and TRI 2023 which is more resistant to 
SHB showed a higher activity (4.8 mM/ mL of enzyme extract). The observation that 
chitinase enzyme activity is lower in beetle infested tea stems suggests that either the 
beetle or the fungus is able to suppress the activity of the enzyme.  
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