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ABSTRACT  

Plants are subjected to a variety of environmental stresses. Important one is Pathogenic 

stress.  These stress, alter the morphology, physiology and metabolic activity of plants and 

developed defense mechanism. In this study the pathogenic stress was induced to the test 

plant Deriforis trliata with Fusarium oxysporum.  Fusarium Spp isolated from infected ginger by 

using Dextrose Agar medium. The plant Derris trifoliata cultivated in pot and hydroponic 

culture were infected with Fusarium Spp.  After ten days, infected plants leaves were grounded 

with liquid nitrogen and were suspended in 0.5M Tris buffer pH 7.2 supernatant was used for 

PAGE analysis. The isozymes found to be produced was mainly done by NATIVE PAGE studies. 

The plant Derris trifoliata infected with Fusariun oxysporum was found to produce two 

proteins ie peroxidase and superoxide dismutase.  These two proteins provides the plant 

resistance to pathogenic stress  
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INTRODUCTION 

The mangroves are very important in 

the view of medicinal use.  Hundreds of 

valuable biological compounds have been 

isolated from the leaves, stem as well as the 

roots of many members.  Mangroves are 

also the center of attraction in the field of 

biological research due to their inborn 

ability to survive at extreme physiological 

conditions where the other plant species 

cannot survive. They are able to survive at 

various stressed conditions such as pest and 

pathogen attack, salinity and water stress. 

Derris trifoliate: Genus is characterized by 

climbing shrubs that grows in mangrove and 

distributed in the tropical countries, with 

delicate white flowers Fusarium is a 

filamentous fungus widely distributed on 

plants and in normal mycoflora of 

commodities such as rice, bean etc. While 

most species are more common at tropical 

and subtropical area soil in cold climates 

and it’s an opportunist fungi. Fusarium sp 

grows rapidly on potato Dextrose agar a 

25
0
C and cottony, flat, spreading colonies.  

They produce mycelium.  Colour of the 

colony may be white, cream etc. It produces 

hyphae at unfavorable conditions. 

Fusarium causes several infections 

on plants. One of the main diseases is soft 

rot.  Affected wood may be darkened and 

cross-cracked when dry. Bailey et al (1982) 

reported the action of phytoalexins in plant 

and fungi. Plant a part from various physical 

barriers like thick cuticle, rigid cell wall etc 

produce various secondary metabolites 

(phytoalexins). Which are toxic to the 

invading fungus and plant synthesis 

enzymes when can hydrolyses the fungal 

cell wall to stop the further migration of 

fungal hyphae. Resistance in higher plants 

against pathogens is the result of constitutive 

and inducible defense mechanism.  .  

MATERIALS AND METHODS 

Collection of Mangroves 

The mangrove plant, Derris trifoliate 

was collected form Mangroves-wetland 

Calicut at Kerala.  Plant Genus is 

characterized by subtropical trees and shrubs 

with delicate Leaves, flowers, and fruits.   
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Processing of Sample 

 The plant cultivated in pot and 

Hydroponic solution.  After cultivation, the 

plant infected with Fusarium. Infected after 

10 days, the plant leaves (i.e. samples were 

taken and weighed at 2g, transfer in to 

mortar—and pestle.  Leaves were crushed 

with the help of liquid nitrogen.  Then 

suspended in this buffer (0.05 M and P
H
 7.2) 

and transferred to centrifuge tube.  It was 

kept at 0
0 

C for 2 hrs and was shaken 

intermittently.  The samples were squeezed 

with through cheese cloth and then 

centrifuge at 10000 rpm for 20 minutes. The 

supernatant were collected and the protein 

concentration estimated by Lowry’s method.  

Composition of Nutrient Solution  

 The test plants were planted on pot 

and Hydroponic system. (1) Hydroponic is 

the science of growing of plants without soil 

were the plants depend entirely on the 

nutrient solution for nourishment and 

growth. In the present study Shive and 

Robin’s medium were used for Hydroponic 

cultivation. 

The pot contained a mixture of soil, 

sand, and manure in a composition 3:2:1. 

The pots were kept at laboratory conditions 

watered daily and exposed to normal day 

light.  The pots and in normal mycoflora of 

commodities Fusarium causes several 

diseases on plants like soft rot, wilt-etc.  

Characterization and Determination of 

Protein 

The total protein content was estimated 

using Lowry’s method and protein 

separation, by using Native PAGE. 

Extraction of protein from sample  

Extraction is usually carried out with buffers 

used for the enzyme assay, weigh 500 mg of 

the sample and ground well with a pestle & 

mortar in 5-10 ml of the buffer. Supernatant 

was Centrifuged and used for protein 

estimation. Reading was taken at 660-

nm.Standard graph was drawn and the 

amount of protein in the sample was 

calculated.  

RESULT 

 To detect the protein profile of the 

mangrove plant Derris trifoliata is response 
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of pathogen Fuarisum oxysporum.  To 

compare the variations in the protein profile 

due to the pathogen attack in standard and 

test plants. Pathogenic stress with Fuarisum 

oxysporum applied both in pot and 

hydroponic system.  Fusarium isolated form 

infected ginger, cause wilt disease. The 

plants alter their morphology and metabolic 

pathway depending up on the pathogen and 

produce defense proteins.  These proteins 

act as defense mechanism.  The total protein 

content was calculated by using Lowry’s 

method.  Estimation was done by 

spectrophotometrically.  The leaves of the 

sample were collected and ground with 

liquid nitrogen and 0.5M Tris butter P
H
 7.2 

supernatant was used for protein estimation. 

Total Protein content of the Derris 

trifoliata 

 The total protein estimation using 

Lowry’s method showed that the protein 

concentration in the infected leaves was 

double than that of the standard leaves 

(Table -1).  This indicates that some of the 

defense proteins were developed as a result 

of the infection. Total protein content of the 

Derris trifoliate (In percentage) 

Isozyme analysis 

 Isozyme analysis was mainly done 

by NATIVE PAGE studies. Isozymes of 

peroxidase and superoxide dismutase were 

characterized.  Mainly the Isozymes are 

produced to give plant resistance to 

pathogenic stress. 

1) Peroxidase Staining 

 Peroxidases were detected by 

NATIVE PAGE analysis using Benzidine 

staining method. Even minute concentration 

of peroxidases was detected by this method. 

Peroxidases were widely produced by the 

plant during various environmental stresses. 

 The mangrove plant Derris trifoliate, 

both in pot and Hydroponic system infected 

with Fusarrium oxysporum was compared 

with standard and test plant 

Peroxidase analysis of Derris trifoliate in 

Hydroponies 

 In Derris, Std Hydroponic produce 2 

bands but leaf infected hydroponic produce 
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total 3 bands.  In this two bands are 

common.  One extra band was produced 

compared to the standard.  This is also due 

to the development of stress protein after the 

infection with Fusarium (Table-2). 

2) Superoxide Dismutase (SOD) staining  

 SOD was detected by using 

superoxide Dismutase staining method. 

Staining solution containing the different 

chemical components; one of the important 

is Nitrobluetrazolium (NBT) act as a dye 

which specifically detected SOD isozymes, 

present in plants. SOD present regions can 

be seen as clear area in the gel when placed 

under light because of photoreduction of the 

dye.  

Comparision of SOD Bands in Derris 

trifoliata both in Pot and Hydroponics 

system. 

 In SOD analysis, Derris pot infected 

produced 6 bands, and leaf infected 

produced 4 bands, but standard contain 4 

bands (Table-4). So pot infected produced 

extra 2 bands.  In hydroponics, leaf infected 

also produced 2 extra bands (table-5). This 

is due to the development of stress protein 

after the infection with Fusarium. The high 

protein content was due to the ability of the 

plant to defend the pathogenic stress.  

Table – 1 Total protein content of the test plant 

(Derris trifoliate) 

Sl. 

No. 
Sample Name 

Protein 

concentration  

( g / ml) 

1 Pot standard 1.117 

2 Pot infected 1.329 

3 Leaf infected 1.529 

4 Hydroponics (std) 1.028 

5 Hydroponics (infected) 1.583 

 

Table – 2 Peroxidase analysis of Derris trifoliate 

in Hydroponics 

Sl. 

No. 
Sample Name 

Number of 

bands 

1 Standard Hydroponics 2 

2 Leaf Infected Hydroponics 3 

 

Table – 3 Peroxidase analysis of Derris trifoliate 

in pot 

Sl. No. Sample Name Number of bands 

1 Pot standard 2 

2 Pot Infected 3 

3 Leaf infected 3 
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Table – 4 SOD analysis of derris trifoliate in pot 

Sl. No. Sample Name Number of bands 

1 Pot standard 4 

2 Pot Infected 6 

3 Leaf infected 4 

 

Table – 5 SOD analysis of Derris trifoliata in 

Hydroponics 

Sl. No. Sample Name Number of 

bands 

1 Standard Hydroponics 4 

2 Leaf Infected 

Hydroponics 

6 

 

 

DISCUSSION 

Under natural conditions plants are 

subjected to a variety of environmental 

stress factor.  Pathogenic stress mainly 

affects the plants morphology and metabolic 

pattern from its normal level.  Plants usually 

produce secondary metabolites to defend 

these stress conditions.  But primary 

metabolites are also involved to stress 

tolerance. Raghavan et al (2005) carried out 

studies to conserve the mangrove genetic 

resources characterize and harness the genes 

involved in a biotic stress tolerance from 

mangrove and transfer these genes to crop 

plants so as to generate crops with enhanced 

stress tolerance. 

Native Page  

 Native page mainly used for the 

analysis of isozymes.  The separation of 

native (non-denatured) proteins is based on 

the charge and size of the proteins.  Derris 

trifoliata produced two isozymes i.e. 

peroxidase and superoxide dismutase these 

isozymes overcome stress and act as defense 

proteins. Wilcoxson in (2006) studied the 

action of polyphenol oxidases in plant and 

fungi.  The study mainly concentrated on the 

newly discovered inhibitors of the enzyme 

polyphenol oxidase(ppo).  
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Peroxidase staining  

 Peroxidases widely produced the 

plant during pathogenic stress condition; and 

were detected by using native page.  After 

completing the electrophoresis, carefully 

remove the gel from between the plates and 

immersed in peroxidase staining solution.  

The gel was shaken slowly until the bands 

are seen clearly.  

 Variation in bands indicates the 

ability of plant to produce defense related 

proteins which help the plants to tolerate 

stress.  

Comparison of peroxidase bands in Derris 

trifoliata  

 Fist three bands represent pot 

standard, pot infected and leaf infected 

respectively.  Pot infected and leaf infected 

produced three bands.  Among these two 

bands are common one extra band was 

produced compared to the standard.  In the 

same figure, last two bands represent 

standard hydroponics and leaf infected 

hydroponics respectively.  Standard 

hydroponics produce two bands only but 

leaf infected hydroponic produced total 

three bands.  Among these two bands are 

common.  One extra band was produced 

here also.  Both of these infected plants were 

one extra band equally.  It is because the 

production of stress protein (Plate -2A).  

Superoxide dismutase (SOD) staining  

 SOD was detected by using 

superoxide dismutase staining method.  

Staining solution containing different 

chemical components; one of the important 

components is nitrobluetetrazolium (NBT) 

act as a dye which specifically detects SOD 

isozymes present in plants.  

 First three bands represent pot 

standard, pot infected and leaf infected.  

Last two bands represent standard 

hydroponics and leaf infected hydroponics.  

In SOD analysis, pot infected produced six 

bands, but standard contain four bands.  

Two extra bands were produced compared 

to the standard.  In hydorponics, leaf 

infected also produce two extra bands.  This 

is due to the development of stress protein 

after the infection with Fusarium.  The high 
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protein content was due to the ability of the 

plant to defend the pathogenic stress (Plate 

2B).  .  

Isozymes can be used as a molecular 

marker for stress tolerance studies. The 

resistant plant containing numerous 

enhancer gene sequences, which introduced 

in to host plant cells with the help of some 

gene cloning, vectors, Water quality 

improvement, and Prevent the use of 

agrochemicals and pesticides because the 

transgenic plants are resistant to several 

pathogenic attack. 
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