SAFETY PRECAUTIONS IN THE ANALYTICAL LABORATORY


The following are the main rules that all students in the laboratory must abide by:

i) Be aware of chemical or biological agents that are used in the laboratory and always wash your hands before leaving the laboratory and remove the gloves you are wearing.

ii) Lab users must not drink or eat in the laboratory.

iii) Lab users must become familiar with the location and operations of fire extinguishers and other lab safety devices.

iv) Equipments that are not familiar should not be used as it leads damage to equipment or to the individual.

PERSONAL SAFETY


The highest priority in the lab is personal safety. Therefore we must be sure to:

i) Wear eye protection in the laboratory when handling any chemical or biological agents.

ii) In appropriate cases, the handling can be done inside a laminar air flow or fume hood.

iii) Wear protective gloves while handling corrosive chemicals or biological agents.

iv) Wear lab coats and closed toe shoes.

v) Laboratory coats should be worn in the laboratory areas and not in non-lab areas. The coat has to be removed while leaving the lab area.

CHEMICAL HAZARDS

i) Students should know where the safety devices in the lab are located, such as:

· Fire extinguisher

· Chemical spill container

· Emergency wash basin for washing eyes and hands
ii) Call the faculty incharge or lab attender in case of accident.

iii) Never pipette out by mouth. Use device such as pipette bulb.

iv) Never taste or smell chemicals.

v) Never pour hazardous chemicals in the sink without consulting the lab attender.

PRECISION AND VALIDITY OF COPPER SULPHATE ESTIMATION USING ABSORPTION SPECTROSCOPY

AIM:


To determine precision and validity of copper sulphate estimation.

PRINCIPLE:

With every measurement, no matter how carefully the calculation is made, there is an associated error inherent with the measurement. It is not possible to exactly measure the true value of the quantity. The magnitude of the error is due to the preciscion of the measuring device, the calibration status of the device, and also due to improper application of measuring device. Careful and deliberate lab practices should eliminate errors. 


Certain molecules absorb photons of energy corresponding to wavelength of the UV and visible light. Absorption of photons results in the change of electronic energy accompanied by changes in vibrational and rotational energy. This absorption of photons by molecules in a solution placed in a cuvette is measured by a colorimeter or spectrophotometer. By doing suitable corrections for blank absorption, the measurements are done in triplicate to obtain precision and validity of the experiment.

THEORY:

ACCURACY:


Accuracy in science, engineering and statistics is the degree of conformity of a measured or calculated quantity to its actual value. Therefore accuracy tells us something about the quality or correctness of a result.  

PRECISION (also called as reproducibility or repeatability):

It is the degree to which further measurements or calculations shows the same or similar results. Therefore it tells us something about the quality of instrumental operations. 

The results of a measurement or calculations can be accurate but not precise, precise but not accurate or both. If the results are both accurate and precise then it is called as valid.

Representation of Accuracy and Precision
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SOURCES OF ERROR:

Most experiments involve repeated measurements of some quantity like optical density, weight, etc. measurements are rarely the same. Measurements are always diffeent from the true value. These deviations from the true value are called errors. The two reasons or sources of errors in a measurement are limitation in the sensitivity of the device, imperfection in instrumental desigh or measurement techniques. 

Errors are classified as Random and systematic. Random errors are always present. The sources are operator errors and changes in experimental conditions. To minimize them one should take repeated measurements and calculate the average. 


Systematic errors are typically present even though the operator is doing everything right. The sources of systematic errors are instrumental and physical limitations. 

To minimize these errors, one should do careful calibration of the devices or use better techniques. 

Materials:
Copper sulphate, standard flask, test tubes and colorimeter. 
Procedure:

i) Accurately weigh 3.2g of CuSO4 and transfer it into 100ml standard flask through a funnel

ii) Carefully wash the CuSO4 using small amount of distilled water

iii) Add 50ml of distilled ware and swirl to dissolve all CuSO4 immediately

iv) Make up the solution to 100ml upto the graduated mark and mix by inversion

v) Pipette out 0.6, 1.2, 1.8 ml of CuSO4 solution into 3 test tubes. Make up the solution to 3 ml with distilled water. Take 3 ml water as blank and repeat steps iv and v

vi) Measure the absorbance of each of the solution in a colorimeter at 450nm and 600 nm in triplicate
vii) Measure the absorbance of each of the solution in a colorimeter at 450nm

viii) The accuracy and precision were determined by mean and standard deviation

RESULTS:

The precision and accuracy were validated for the experiment.

	S.No
	SOLUTION
	VOLUME OF

CuSO4
	VOLUME 

OF 

H2O
	OPTICAL DENSITY READING(450nm)

	
	
	
	
	Reading 1
	Reading 2
	Reading 3

	1
	Blank
	
	
	
	
	

	2
	Solution 1
	
	
	
	
	

	3
	Solution 2
	
	
	
	
	

	4
	Solution 3
	
	
	
	
	


	S.no
	SOLUTION
	OPTICAL DENSITY

AT 450nm
	MEAN
	PRECISION

     (n-n)
	  (n-n)2
	STANDARD DEVIATION

	1
	Blank
	
	
	
	       
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	2
	Solution 1
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	3
	Solution 2
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	4
	Solution 3
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	S.No
	SOLUTION
	VOLUME OF

CuSO4
	VOLUME 

OF 

H2O
	OPTICAL DENSITY READING(450nm)

	
	
	
	
	Reading 1
	Reading 2
	Reading 3

	1
	Blank
	
	
	
	
	

	2
	Solution 1
	
	
	
	
	

	3
	Solution 2
	
	
	
	
	

	4
	Solution 3
	
	
	
	
	


	S.no
	SOLUTION
	OPTICAL DENSITY

AT 600nm
	MEAN
	PRECISION

     (n-n)
	  (n-n)2
	STANDARD DEVIATION

	1
	Blank
	
	
	
	       
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	2
	Solution 1
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	3
	Solution 2
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	4
	Solution 3
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Determination of iron with 1,10 – phenanthroline
AIM:

To determine the amount of iron present in the sample using 1,10 – phenanthroline.

PRINCIPLE:

The iron present in the sample reacts with 1,10 – phenanthroline to form a orange-red coloured complex, which can be colorimetrically measured at 510nm.


Fe2+ +         3-O-phen             ↔   Fe (O- phen)32+

          (Ortho-phenanthroline) 

To form this complex, iron must be reduced from ferric to ferrous state. This reduction is mediated by hydroxylamine hydrochloride.

Fe3+ + 2NH3OH.HCl + 2OH  ↔  2Fe2+ + N2 + 4H2O + H+ + Clˉ
The formed ferrous ion then reacts with 1,10 – phenanthroline to form an orange-red complex.
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REAGENTS:

i) Stock Iron Standard Solution (100 ppm):

Accurately weigh 0.7gm of pure dry ferrous ammonium sulphate in a one litre standard flask. Add 200 ml of water follwed by addition of 2.5ml of concentrated sulphuric acid slowly and mix carefully with swirling. Make up the solution upto the graduated mark with distilled water.

ii) 0.2M Sodium acetate buffer.

iii) 0.25 %  1,10-phenanthroline.

iv) 10% hydroxylamine hydrochloride.

PROCEDURE:

i) Into each of the test tubes, pipette out 0.1 to 0.5ml of standard iron solution (concentration varying from 1ppm to 5ppm respectively).

ii) To all the test tubes, add distilled water to make up the volume to 0.5ml. Take 0.5ml of distilled water to serve a blank. 0.5ml of the given unknown sample is taken another test tube.

iii) To all the test tubes, add 1ml of sodium acetate buffer and 1ml of hydroxylamine solution and incubated at room temperature for 5 minutes.

iv) To this is added 1ml of 1,10 – phenanthroline and mixed well. It is then incubated at room temperature for 10 minutes.

v) The red coloured complex formed is colorimetrically measured at 510nm.

vi) A graph is drawn by plotting the concentration on X-axis and the optical density reading on Y-axis and the concentration of iron in the unknown is calculated.

RESULT:


The amount of iron present in the given unknown sample is calculated to be 
           ppm.

Separation of leaf pigments using thin layer chromatography
AIM:

To separate the constituent pigments of plant leaf chlorophyll using thin layer chromatography.

MATERIALS REQUIRED:

Closed mouth jar, Glass slide, Silica gel, solvents (Methanol, Acetone, chloroform, ethyl acetate, hexane) Mortor and pestle.

PRINCIPLE:


This experiment is based on the principle of adsorption. The leaf extract is placed on the chromatograph plate and put into a closed mouth jar containing methanol. Care should be taken not to submerge the drop of leaf extract in methanol. As the solvent rises to reach the extract, the various chlorophyll pigments gets distributed between the stationary phase and the solvent to varying extents. Hence various fractions are absorbed onto the silica gel column at different heights. The pigments are identified based on the characteristic Rf values, which is calculated for each pigment as:


Rf      =  Distance traveled by the compound      

                        

                        Distance traveled by the solvent

Some characteristics of photosynthetic pigments are listed below:.

	Pigment
	Color
	Water soluble?
	Position on TLC strip*

	Carotenoids:

	carotene
	orange
	no
	very high

	xanthophylls
	yellow, orange
	no
	moderate to low

	Chlorophylls:

	chlorophyll a
	bluish green
	no
	high

 

	chlorophyll b
	yellow green
	no
	slightly lower than chl. a
 

	chlorophyll c
	light green
	no
	very low

 


PROCEDURE:

i) The green leaves were picked and cleaned.

ii) These were squashed with mortor and pestle till the green pulp was obtained and acetone was added to dissolve the plant pigments.

iii) The green extract was then centrifuged so that the leaf particles settle down and leaf pigment extract was obtained as a supernatant.

iv) Small rectangular TLC plate was prepared using silica gel and a small line was marked at one edge using a pencil.

v) The extract was placed on the bottom of the TLC plate using a capillary tube of small diameter.

vi) The plate was then placed in a solvent (eg. methanol) containing glass jar with its mouth closed and this setup is allowed to stand for few minutes.

vii) By adjusting the solvent system distinct separation of the plant pigments is obtained. Four bands of pigments– dark yellow, light green, dark green and light yellow are observed.

viii) The distance traveled by the individual pigments are measured with a scale and Rf values are calculated. 
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RESULT:

Using thin layer chromatography, the constituent pigments of plant leaf have been separated and Rf values of pigments have been calculated.

Rf value of anthocyanin:

Rf value of chlorophyll: 

Rf value of xanthophyll: 
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CALCULATION:

Relative Distance      =  Distance traveled by the compound      

                         

                                      Distance traveled by the solvent

Distance moved by solvent front = 


Distance moved by compounds:

                            Anthocyanin =

                            Chlorophyll =


                            Xanthophyll = 


Rf  value of Anthocyanin =


Rf  value of Chlorophyll = 


Rf  value of Xanthophyll = 

DETERMINATION OF DNA CONCENTRATION AND PURITY BY UV- SPECTROPHOTOMETRY

AIM:


To determine DNA concentration and purity by UV- Spectrophotometry.

PRINCIPLE:


Nucleic acids absorb UV radiation in the wavelength 200-280nm and absorbance maximum in around 260nm. Due to the absorption by purine and pyrimidine bases, the shape of the spectrum is the same for both RNA and DNA and they can be detected at concentrations as low as 2.5 mg/ml. A solution of double stranded DNA with concentration 50µg/ml has A260 of 1.0 (this value can vary slightly depending upon the GC content of DNA).

After the isolation of nucleic acids from cells and tissues, the solution is still contaminated with trace amounts of proteins. These should be subsequently removed by extraction with phenol. To check the success of the removal, a purity determination is performed, which is based on the different absorption characteristics of the proteins and the nucleic acids. Nucleic acids have an absorption maximum at 260 nm, whereas proteins absorb at 280 nm. The purity of the nucleic acids is assessed by determining the quotient of the absorption data measured at 260 nm and 280 nm. 

Some empirical rules are:

i) A320 should be less than 0.1 OD.

ii) Aromatic amino acids like tryptophan and tyrosine also absorb UV light at 280nm. Thus the ratio of A260/ A280 of a DNA solution is often used as an indicator of proteins or RNA contamination.

iii) The ratio for pure, double stranded DNA should be between 1.65 and 1.85. Higher ratios are often due to RNA contamination and lower values indicate the presence of protein contamination.

iv) In  conclusion,

a) A260/A280 ratio of 2.0 is characteristic of pure RNA  

b) A260/A280 ratio of 1.8 is characteristic of DNA.

c) A260/A280 ration of 0.6 is characteristic of pure protein.

REAGENTS:

i) STOCK STANDARD DNA:

Dissolve 1gm of DNA and make upto 100ml with distilled water (1ml=10mg).

ii) WORKING STANDARD DNA:



Take 5ml of stock standard and dilute it to 50ml with distilled water (1ml=1000µg).

PROCEDURE:

i) Warm up the UV lamp for 15 minutes.

ii) Set the wavelength at 260nm.

iii) Pipette out 0.1 to 0.5ml of standard DNA solution corresponding to concentrations of 100 to 500µg into a series of test tubes and make up to 1ml

iv) 1ml of the given unknown solution is taken directly.

v) Pipette out 1ml of water and use it as blank.

vi) Measure the absorbance at 260nm for the standards and at 260nm and 280nm for the unknown.

vii) From the graph, calculate the unknown concentration and determine the purity of the unknown sample by calculating A260/ A280 ratio.

RESULT:


Thus it is found that           mg of DNA is present in           ml of unknown sample.

Tabulation:

	S.No
	REAGENT
	B
	S1
	S2
	S3
	S4
	S5
	T

	1
	Volume of working standard DNA (ml)
	
	
	
	
	
	
	

	2
	Concentration of working standard DNA (µg)
	
	
	
	
	
	
	

	3
	Volume of unknown DNA solution (ml)
	
	
	
	
	
	
	

	4
	Volume of distilled water (ml)
	
	
	
	
	
	
	

	5
	Optical density at 260nm
	
	
	
	
	
	
	

	6
	Optical density at 280nm
	
	
	
	
	
	
	


CALCULATION:


1ml consists of _______of unknown


500ml consists of 2000µg unknown






= 20mg of unknown


Purity of unknown sample     = A260 / A280





 
=

Schematic diagram of the major components of a UV-Vis spectrophotometer
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Ex: 8

ESTIMATION OF SULPHATE BY NEPHALOMETRY

AIM:


To estimation the amount of sulphate present in the given unknown sample using nephalometry.

PRINCIPLE:


This method is based on the comparison of intensity of light scattered by the sample under defined conditions with the intensity of light scattered by the reference suspension under the same conditions. The higher the intensity of scattered light, higher the turbidity.


Sulphate ions are precipitated in acidic medium with barium chloride to form barium sulphate crystals of same size. Scattering of light by the precipitated suspension (barium sulphate) is measured by nephalometer and the concentration is recorded.


The turbidity of dilute barium sulphate solution is difficult to reproduce. It is therefore essential to adhere rigidly to the experimental procedure. The velocity of precipitation as well as the concentration of the reactant must be controlled for the experiment. Pure barium chloride of definite grain size controls the velocity of the reaction. NaCl – HCl reagent is added before precipitation in order to inhibit the growth of microcrystals of barium sulphate. The optimum pH maintained minimizes the effect of variable amounts of other electrolyte present in the sample, on the size of the suspended barium sulphate particles. The glycerol – absolute ethanol solution helps to stabilize the turbidometry. Each cuvette should be shaken at the same rate and same number of times to maintain uniform particle size. The unknown must be treated exactly like standard solution. The interval between time of precipitation and measurement must be kept constant.

REAGENTS:

i) STANDARD POTASSIUM SULPHATE:

Weigh 1.814g of pure dry potassium sulphate in 1m standard flask and make upto the mark with distilled water.

ii) GLYCEROL-ETHANOL REAGENT 

Mix 50ml of glycerol with 100ml of absolute ethanol in a clean measuring flask.

iii) NaCl-HCl REAGENT

Dissolve 60g of NaCl into a clean 250ml standard flask and add 5ml of concentrated HCl. Make upto mark with distilled water.

iv) Barium chloride crystals (0.3 g)

PROCEDURE:

i) Pipette out 0.5ml to 2.5ml of standard potassium sulphate (concentration corresponding to 5ppm to 25ppm) into a series of test tubes.

ii) All the test tubes are made up with 2.5ml of distilled water.

iii) The given unknown sample is taken directly for the experimental analysis.

iv) To all the test tubes add 1ml of NaCl - HCl reagent and 2ml of glycerol – absolute ethanol reagent.

v) A blank test tube is maintained without the addition of standard solution.

vi) Add 0.03g of barium chloride into all the tubes including the blank.

vii) Place the blank in the nephalometer and adjust the scale to zero by the zero constant.

viii) Take the turbidity readings for the standard and unknown.

ix) Draw a standard graph by plotting the nephalometer reading in the Y-axis and the concentration on the X-axis.

x) From the graph calculate the unknown concentration.

RESULT:


Thus 100 ml of given unknown sample contains           µg of sulphate.

Table: Estimation of sulphate by nephalometry

	S.No
	REAGENTS
	B
	S1
	S2
	S3
	S4
	S5
	T

	1
	Volume of standard solution (ml)
	
	
	
	
	
	
	

	2
	Concentration of working standard (µg)
	
	
	
	
	
	
	

	3
	Volume of unknown sample (ml)
	
	
	
	
	
	
	

	4
	Volume of distilled water (ml)
	
	
	
	
	
	
	

	5
	Volume of NaCl – HCl reagent (ml)
	
	
	
	
	
	
	

	6
	Volume of glycerol – ethanol reagent (ml)
	
	
	
	
	
	
	

	7
	Barium Chloride (g)
	
	
	
	
	
	
	

	7
	Nephalometer reading (NTU)
	
	
	
	
	
	
	


ESTIMATION OF ALUMINIUM BY ALIZARIN RED S METHOD

AIM:


To estimate the amount of aluminium fluorimetrically using Alizarin Red S in the given unknown sample.



PRINCIPLE:

Fluorescence is the phenomenon in which instantaneous emission of light by molecules or atoms that has absorbed light rays takes place. Generally the emitted light due to energy loss has a longer wavelength than the excitation light. 

Fluorescence spectroscopy is a spectrochemical method of analysis where the molecules of the analyte are excited by irradiation at a certain wavelength and emit radiation of a longer wavelength. The emission spectrum provides information for both qualitative and quantitative analysis. As shown in Figure 1, when light of an appropriate wavelength is absorbed by a molecule (i.e., excitation), the electronic state of the molecule changes from the ground state to one of many vibrational levels in one of the excited electronic states. Once the molecule is in this excited state, emission of light occurs.

Anthroquinones show strong fluorescence due their optical and redox properties. In this method aluminium (III) reacts with Alizarin Red S (ARS) or 1,2 – dihydroxy anthroquinone in an acidic medium (pH=3.0) to form an Aluminium-quinone complex which is fluorimetrically measured at 480nm. The intensity of the fluorescence is directly proportional to the amount of Aluminium present in the sample.

[image: image7.png]



Alizarin Red S
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Aluminium-Alizarin Red S complex

REAGENTS:

i) Stock Aluminium Standard Solution:

Dissolve 100mg of Aluminium sulphate in 100ml of distilled water. (1ml=1mg)

ii) Working Standard Solution:

Dilute 10ml of stock solution to 50ml with distilled water. (1ml=200µg).

iii) 0.2M Acetate buffer (pH=3)

iv) 1% Alizarin Red S:

Dissolve 0.1g of Alizarin Red S in 100ml of distilled water.

PROCEDURE:

i) Pipette out 0.3 to 1.5ml of working standard (concentration varying from 60 – 300µg) in a series of test tubes.

ii) Make up the given unknown sample to 100ml with distilled water and pipette out 0.9ml of this to a test tube.

iii) To all the test tubes add distilled water to make up the volume to 2.0ml. Take 2ml of distilled water in another test tube to serve as blank.

iv)  Pipette out 2ml of acetate buffer and 1ml of Alizarin Red S into all test tubes and incubate under dark conditions at room temperature for 10 mins.

v) Measure fluorimetrically at 480nm. The intensity of fluorescence is directly proportional to the amount of aluminium present in it.

vi) Draw the standard graph by plotting the concentration of fluorescence readings on Y- axis and concentration of aluminium on X- axis.

vii) Find out the concentration of unknown from the graph and calculate the aluminium content in the given sample.

RESULT:

The amount of aluminium in 100ml of given unknown sample was found to be ____mg
	S.No
	Reagents
	B
	S1
	S2
	S3
	S4
	S5
	T

	1
	Volume of working standard (ml)
	
	
	
	
	
	
	

	2
	Concentration of working standard (µg)
	
	
	
	
	
	
	

	3
	Volume of unknown solution (ml)
	
	
	
	
	
	
	

	4
	Volume of distilled water (ml)
	
	
	
	
	
	
	

	5
	Volume of 0.2M acetate buffer (ml)
	
	
	
	
	
	
	

	6
	Volume of Alizarin Red S (ml)
	
	
	
	
	
	
	

	

	7
	Fluorescence reading at 480nm
	
	
	
	
	
	
	


CALCULATION:

Fluorescence reading               corresponds to            µg of aluminium.

i.e.              ml of unknown sample contains               µg of aluminium.

100ml of unknown ample contains =              mg.

COLUMN CHROMATOGRAPHIC METHOD FOR SEPARATION OF PLANT PIGMENTS

AIM:


To extract organic pigments of plant leaves by column chromatography and determine absorption spectrum.

PRINCIPLE:


The leaves of plants contain a number of coloured pigments, generally falling into 2 categories: Chlorophylls and carotenoids. Chlorophylls A & B are the pigments that make plants look green. Carotenoids are a part of a large collection of plant derived compounds, called terpenes. Carotenoids tetraterpenes (eight  isoprene units). Lycopene, the compound responsible for the red –colouring of tomatoes and watermelon and β carotene , the compound that causes carrots and apricots to be orange are examples of carotenoids. Spinach leaves contain chlorophyll A & B and β carotene as major pigments as well as smaller amounts of other pigments. Chlorophyll A & B are similar in structure and may not be able to be resolved in this procedure.


The yellow in plant leaves during the fall is caused by the xanthophyll. Xanthophylls are present throughout the growing season, though their yellow is masked by the green of the chlorophyll. Only when chlorophyll is destroyed through environmental changes, including autumn’s cool temperature and lower light intensities, does yellow appear. Xanthophyll differs from carotene in that it contains oxygen. Xanthophyll is found further from the end point of the solvent distance because it is less soluble in the solvent and has been slowed down by hydrogen bonding to the cellulose. Organic pigments are large and often complex molecules, responsible for the different colours of plants and vegetables. The different variations of colours are due to combinations of pigments. The carotenoid pigments are responsible for orange, red and brownish colours. The anthocyanins produce violet, blue and red colours. The anthozanthins produce orange, yellow and white colours. Chlorophyll and carotene, both fat soluble are easily extracted with mineral oil. Chlorophyll is important for plant photosynthesis. Carotene is important for proper vision.

MATERIALS REQUIRED:

i) Glass column

ii) Acetone

iii) Methanol

iv) Silica gel

v) Mortor and pestle

PROCEDURE:

EXTRACTING THE PIGMENTS:

Extract the pigment by grinding the spinach with a pestle with about 5 -10ml of an 8:20 mixture (v:v) petroleum ether and acetone. Decant the liquid into a 100ml beaker.

PREPARING SILICA GEL:


Using a beaker of an appropriate size, slurry of silica gel and eluting solvent is prepared by dissolving 5g of silica gel in 20ml of the solvent mixture.

PACKING OF THE COLUMN:


A uniform, well consolidated packing of column is critical to the success of this chromatographic separation. A clean, dry column is aligned in a vertical position. A beaker is placed under the column outlet. The column is slowly and evenly filled to about 12cm silica gel slurry. The stopcock is opened to allow liquid to drain into the beaker drop by drop. Pouring the slurry down a glass rod held against the wall of the column, will minimize bubbling and turbulence. The side of the chromatographic tube is gently tapped with cork ring, during the packing process, to make the silica gel compact. Allow silica gel to settle down.


Meanwhile, the stopcock is opened to allow the excess eluting solvent to run out. Using funnel, a small amount of carefully added. The solvent level is allowed to drop to 1cm above sand. The bottom outlet of the separation column is closed. It is very important, not to allow the column run dry.

APPLYING THE SAMPLE AND RUNNING THE COLUMN:


Using a pipette, 0.5ml of the leaf extract is added directly (or carefully down the side of the column) to the sand layer. Then the mobile phase is continuously added to the top of the column by the aid of a pipette. The bottom outlet of the column is opened. The eluent flows down through the column. The column, with the absorbent and the sample is developed. As the eluent passes down the column, the components of the mixture begin to move down the column. The separated zones flow out of the column, where the eluates are collected in a beaker. The beakers are changed as the eluate changes colour. The samples in different beakers are scanned in UV – visible spectrophotometer and the spectrum is recorded.

RESULT:


The leaf pigments are isolated by column chromatography and the absorption spectrum of each type of pigment was recorded.

	S.No
	WAVELENGTH
	PIGMENT ELUTED

	
	
	Yellow
	Light green
	Dark green

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	


