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602 E2 
Immunohistochemical analysis of minor acid proteinase of Nepenthes distillatoria  
 
Previous investigations conducted clearly showed the extraordinary properties of Nepenthes 
proteinases and it is clear that they are novel members of the aspartic proteinase family. The 
structure elucidations of the proteinases are very important to relate their properties to 
structure. Therefore, their exact tissue localization is essential for mRNA isolation and cDNA 
cloning. In this study immunohistochemical staining was performed on transverse sections of 
the pitcher of Nepenthes obtained under freezing conditions for the exact tissue localization of 
the minor acid proteinase.  
 
Immunochemical staining of dot blotted Nepenthes minor acid proteinase with serum collected 
before primary innoculation and after 1st & 2nd booster, confirm that rabbits produced a 
specific antibody against minor acid proteinase. 1 : 4000 diluted serum was sufficient to detect 
0.05 µg of Nepenthes minor proteinase. Immunochemical staining of blotted Nepenthes minor 
proteinase and other standard proteins with 1 :1000 diluted serum did not produce any visible 
band. This confirms that produced antibody does not cross react with other proteins and is 
suitable for histochemical staining. The antibody was purified by (NH4)2SO4 saturation and 
affinity chromatography on protein-A sepharose. The protein concentration of the purified IgG 
was 1.5 mg/mL. Immunochemical staining of the dot blotted minor proteinase suggested that 1 
: 8000 diluted purified IgG preparation can be used to detect 0.01µg of the protein.  
 
Fresh Nepenthes pitchers were divided into 4 parts (1 & 2 in the lower 1/3 glandular region and 
3 & 4 in the upper 2/3 non glandular region). Transverse tissue sections of each part were 
subjected to immunochemical staining with 1 : 8000 diluted antibody preparation. A blue 
colour with alkaline phosphatase or brown colour with peroxidase substrate was observed only 
in the transverse sections of the lower 1/3 part of the pitcher. Microscopic examination of 
stained slides suggests that most of the parenchyma cells which are present as clusters and 
located in the inner surface of the pitcher have stained with antibody. This result demonstrates 
that the Nepenthes minor proteinase is synthesized in parenchyma cells located in the lower 1/3 
part of the pitcher.  

 
603 E2 
 
Partial amino acid sequence of minor acid proteinase from Nepenthes distillatoria L  
 
Isolation, purification procedure and some of the enzymatic properties of minor acid proteinase 
of Nepenthes juice were reported previously. Because of its potential applications in medicine, 
and biology. Therefore, it is very important to investigate the primary structure of the enzyme 
to clarify its structure – function relationship. In this study the extended NH2 - terminal amino 
acid sequence of the purified enzyme has been determined.  
 
Nephenthes minor acid proteinase was purified to homogenous form. The NH2 - terminal 
amino acid sequence was determined using an automated sequencer. To determine the partial 
internal sequence of the enzyme, reduced and carboxymethylated (RCM) protein was digested 



with endoproteinases and alliquots were subjected to HPLC. An alliquot of each peptide 
fraction was submitted to the amino acid sequncer.  

The extended NH2 -terminal amino acid sequence was determined up to the 20 th  residue as 
given below.  

 QTVQVEPPYYAGDEYLMNV  
 This sequnce has very little homology with the NH2 -terminal amino acid sequences of other 
known plant aspartic proteinases (barley, rice and cardon flower). Computer homology search 
of the partial sequence with the protein data bank also indicates that this enzyme has much less 
homology with other known aspartic proteinases. These results suggest that this enzyme is a 
novel member of the peoteinase world. This unique amino acid sequence may reflect the 
probable relationship to the remarkable properties of this enzyme. Primers will be designed 
based on the determined partial sequence and RT-PCR cloning will be used to isolate the cDNA 
clone and to deduce the primary structure.  

 
605 E2 
 
Development and characterization of a hydroponic fertilizer mixture for tomato cultivation  
 
The growing of higher plants with their roots in dilute solutions of mineral salts instead of in 
soil, hydroponics, has led to a vastly increased understanding of plant nutrition. The use of 
water culture technique for growing plants permits precise control of the supply of nutrients in 
the root environment.  
 
There are few nutrient mixtures available in the market. Their formulations are expensive and 
unknown. The main problem is that they are not specific for a one kind of plant. Hence the 
purpose of this experiment was to develop a low cost nutrient mixture for tomato plant and 
characterization of that mixture, using computer aided chemical speciation modellingm, with 
the changing of the medium pH. For modelling work, oxidation state, solubility constants, 
formation constants, activity coefficients, alkalinity, pH, partial pressure of each component 
and temperature were considered.  
 
A solution containing all nutrients that are essential for proper plant growth was prepared 
using chemical reagents by maintaining the pH at 5.6 and the electrical conductivity of 2.83 mS 
/ cm. In this process, precipitation problems may interfere and it must be avoided. Hence the 
modelling was done to find out the amounts of compounds that can be used in appropriate pH. 
In this prepared solution, total concentration of all nutrients satisfied the requirement of the 
plant.  
 
When growing plants in nutrient solutions, the pH of the solution changes, perhaps after a few 
hours or days iron can be precipitated. EDTA (Ethylenediaminetetra-acetic acid) was added to 
prevent this effect as resulted form the speciation work. EDTA in this solution resembles the 
bulky chelating agents, like humic acid, in soil.  
 
Within the optimum pH range for the tomato plant, pH between 5.5 and 6.5, the modeling 
results show that all nutrients are in the solution and readily available for the plant. Also in the 
prepared solution, all elements are present in completely soluble form in entire pH range that is 
used for tomato cultivation and this formulation can be used as a low cost hydroponic mixture 
for tomato.  
 
Field trials, using this formulation in comparison with other available formulae, have been 
completed and the results on growth, yield and product quality are very successful.  


