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3 Materials and Methodology 

 

 

 

 

 

 

 

 

 

 

This chapter describes the used resources and the methodology for the testing.  

 

 



 

19 

 

3.1 Materials and Chemicals 

Matured and healthy A. sessilis samples were collected from a farm in Kesbewa, Sri 

Lanka.  All parts of the plant except the roots were taken to prepare the samples. 

Oxidized copper wire particles were used for the copper replacement.  

Double distilled acetone (SK laboratory (Pvt) Ltd, Colombo) was used as the solvent. 

Sodium di-hydrogen phosphate and disodium hydrogen phosphate were used to 

prepare a buffer solution of pH 7.8 and 2.5mM molarity.  

A dual beam recording, UV-Visible spectrophotometer of model 1800 (Shimadzu™) with 

1cm square glass cuvvetts was used for determination of chlorophyll concentration. This 

spectrophotometer allows automatic base line correction and data recording with more 

precise readings, and the resolution range is 0.1-0.5 nm. A vacuum filtration unit 

consists of a 5.5 cm diameter Whatman filter paper was used for filtration.  

3.2 Methodology 

80% (v/v) aqueous acetone was used as the solvent and 2.5 mM phosphate buffer at pH 

7.8 was added to the solvent to control the pH variation.  

For the experiments stated in sections 3.2.1, 3.2.2 and 3.2.3; fresh A. sessilis (5 g) was cut 

into pieces and ground mechanically into fine particles. The ground A. sessilis was added 

to the solvent and placed in a water bath. The extraction was carried out in a dark 

environment with frequent agitation.  

After the extraction, samples were centrifuged for 10 minutes at 2,000 r.p.m.  and the 

supernatant was separated for analysis of chlorophyll.  

The solutions were diluted using the solvent, to obtain the absorbance values in the 

range of 0.1 to 0.7. The following equations were used for the determination of the 

concentrations of chlorophyll a, b and a plus b in diluted solutions, as stated in the 

section 2.4.  

�� � 12.25 �		
.� � 2.79 �	�	.� 

�� � 21.5 �	�	.� � 5.1 �		
.� 

��&� � 7.15 �		
.� ' 18.71 �	�	.� 
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Where; 

 �	�	.� and  �		
.� are the absorbance at wave lengths of 646.8 and 663.2 nm, 

respectively. �� and �� are the concentrations of chlorophyll a and b in plant extract in 

micrograms per milliliter (µg/ml), respectively.  

Concentrations of the extracts were calculated by multiplying the concentrations of 

diluted samples with the respective dilution factor. The weights of chlorophyll a/b were 

calculated by multiplying the concentrations of chlorophyll a/b with the volume of the 

sample. 

Three replications were done for each experiment. 

 

3.2.1 Determination of Optimum Solvent Volume to A. sessilis Weight 

Ratio  

40g of A. sessilis was prepared as mentioned in section 3.2. The solvent volume to A. 

sessilis weight ratio was changed from 3 to 10 ml/g. The temperature of the water bath 

was kept at 30°C and the extraction time was 240 minutes. Concentrations and weights 

of chlorophyll a, b and a plus b were calculated.  

 

3.2.2 Determination of Effective Temperature of Extraction  

125g of A. sessilis was prepared and the solvent volume to A. sessilis weight ratio was 

5ml/g. Five water baths were maintained at temperatures of 20, 30, 40, 50 and 60oC. 

Five samples were tested for each temperature. The extraction time was varied from 60 

to 300 minutes with 60 minutes intervals. Concentrations and weights of chlorophyll a, 

b and a plus b were calculated.  

 

3.2.3 Determination of Effective Time of Extraction  

5g of A. sessilis was prepared as above keeping the water bath at a temperature of 50oC. 

The extraction time was varied from 15 minutes to 60 minutes with 15 minutes 

intervals, and then up to 300 minutes with 60 minutes intervals. 
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3.2.4 Effective Method of Pre Processing of A. sessilis 

Five different pre- processing methods were used to disintegrate the structure of the 

plant cells.  

3.2.4.1 Method 01 

As the first method, fresh A. sessilis was cut and then ground for 5 minutes using grinder. 

3.2.4.2 Method 02 

Fresh A. sessilis was blanched by soaking the samples in hot water at a temperature of 

95oC for one minute and then immediately dipping it in cold water at a temperature of 

15oC for two minutes (Chandrika et al. 2006). Then the samples were cut into pieces of a 

length of one inch, approximately.  

3.2.4.3 Method 03 

Fresh A. sessilis was blanched following the procedure in section 3.2.4.2 and then ground 

according to the section 3.2.4.1.  

3.2.4.4 Method 04 

Fresh A. sessilis was ground using mortar and pestle. 

3.2.4.5 Method 05 

Fresh A. sessilis was dried in oven for six hours at a temperature of 40oC. 

Chlorophyll a, b and a plus b amounts were found for the determined optimum 

operating conditions tested above (Section 3.2.1, 3.2.2 and 3.2.3).  

3.2.5 Effective Method of Storage Conditions for A. sessilis 

The selected storage environments are refrigerator-freezer, refrigerator- cooler, the 

ambient air conditions-open, ambient air conditions- sealed, dried at 40oC and dried at 

70oC. Fresh A. sessilis samples were kept in the selected environments and the recorded 

parameters are as shown in Table 3-1.  

Each sample was checked daily for chlorophyll a and b. The storage time was limited to a 

maximum of 3 days. The determination of chlorophyll a, b and a plus b amounts were 

done in the same way as previous.  
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Table 3-1 - The tested environmental conditions 

Environment Average Temperature 

(oC) ±2 

Average Relative 

Humidity % ±2 

Light Condition 

01 5 50 Enclosed 

02 15 60 Enclosed 

03 32 76 Open  

04 32 76 Enclosed 

05 40 76 Enclosed 

06 70 76 Enclosed 

 

3.2.6 Production of Sodium Copper Chlorophyllin 

Fresh A. sessilis (10g) was cut into pieces and ground into fine particles. The ground A. 

sessilis was added to 50ml of the solvent and placed in a water bath at a temperature of 

50oC for 45 minutes. The extraction was carried out in a dark environment with 

frequent agitation.  

After the extraction, samples were centrifuged for 10 minutes at 2,000 r.p.m.  and the 

supernatant was separated. Oxidized copper wire particles (5g) were added to the 

supernatant and the solution was heated at a temperature of 70oC until the acetone is 

evaporated. The residual liquid was removed using vacuum filtration. The solid was 

weighed and stored under room temperature. The produced sodium copper 

chlorophyllin was tested for chlorophyll a and b.  

 

3.2.7 Study of the Kinetics of Degradation of Chlorophyll  

4 samples of sodium copper chlorophyllin which is produced following the method in 

section 3.2.6 were kept at temperatures of 15, 30, 40 and 50oC. Each sample was tested 

for chlorophyll a and b for 0-6 hours at 1 hour intervals. Chlorophyll a, b and a plus b 

amounts were found for the determined optimum operating conditions tested in Section 

3.2.1, 3.2.2 and 3.2.3.  Each experiment was duplicated.  
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3.2.8 Development of Mathematical Model for the Mass Transfer of 

Chlorophyll  

The mass transfer of chlorophyll from A. sessilis to the solvent was modeled as explained 

below. 

When a material is being dissolved from the solid to the solvent solution, the rate of 

mass transfer from the solid surface to the liquid is the controlling factor. No resistance 

in the solid phase is assumed. The equation for the above process, is derived as follows 

(for a batch system) (Geankoplis 2002). 

For the rate of mass transfer of the solute A  being dissolved to the volume V  m3 is,  

( )AASL
A cck

A

N
−=

     
3-1 

Where;   

AN  - Rate of solute A dissolving to the solution (mol/s) 

A  - Surface area of particles (m2)  

Lk  - Mass transfer coefficient (m/s) 

ASc  - Saturation solubility of the solute A  in the solution (mol/m3) 

Ac  - Concentration of solute A  at time t sec (mol/m3)  

 

The rate of accumulation of A in solution,  

( )
AASLA

A ccAkN
dt

dc
V −==

    
3-2 

Integrating from 0=t and 0AA cc =  to tt =  and AA cc = , 

∫∫
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Ak
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24 

 

Since 0
0

=Ac ;  

t
V

Ak

ASASA

L

eccc








−

×−=     3-5 

Where,    K
V

Ak L
=

  
is a constant as; all the samples were prepared from the same lot, the 

solvent volume was kept constant and the extraction process was carried out at a 

constant temperature.  

Finally the mass transfer equation is simplified to,  

( )Kt

ASA ecc −
−×= 1

    3-6  

 


