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CHEMISREY HONOURS
[Choice Based Credit System]
SEMESTER-V
C12P: LAB (Organic Chemistry)
1. Column chromatographic separation of leaf pigments from spinach leaves
Apparatus and Materials Required:
Methanol

-200ml

Petroleum ether

-250ml

Chloroform

-100ml

Acetone

-50ml

Ligroin

-100ml

Activated alumina

-80g

Spinach

-70g

Glass tube (40cm×2cm)

-1

500ml separatory funnel

-1

Mortar with pestle

-1

Theory: Spinach extract contains mainly chlorophylls and carotenoids. Carotenoids are either
hydrocarbons containing isoprene units or their oxy- or hydroxy-derivatives such as
cryptoxanthin, C40H55(OH) and lutein, C40H54(OH)2. Chlorophylls are of two types, chlorophylla and chlorophyll-b, and they occur in the ratio of 3: 1 in the plants. Chlorophyll changes colour
from green olive-green brown owing to death of living cells during processing. Carotenoids,
being non-polar are only weakly adsorbed by alumina and hence readily eluted with hydrocarbon
solvents but the chlorophylls having several polar sites per molecule are strongly adsorbed and
can only be eluted with relatively polar solvents.
Procedure: (a) Extraction of spinach: 70 g of fresh spinach is crushed by pestle in a mortar with
60 ml methanol and filtered. The filtrate is discarded and the residue is reground with 30 ml
methanol and 40 ml petroleum ether (40°-60°) mixture. The mixture is filtered through cotton
wool and the residue again extracted similarly with 25 ml methanol and 80 ml petroleum ether
mixture. The combined filtrate is placed into a separatory funnel. The lower methanol layer
(containing most of the water from spinach) is ran off and discarded. The organic pigments in
petroleum ether layer are washed twice with 30 ml water each time to remove any dissolved
methanol and then dried over anhydrous Na2SO4. Any emulsion, if formed during processing,
may be broken by the addition of sodium chloride. The mixture is filtered and the filtrate
concentrated to a small volume over a heated water-bath.
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Separation of plant pigments: The column is prepared in the usual manner by the wet process
using ligroin (60°-80°) as solvent. Spinach extract is applied to the top of the column, allowed to
run down and another 5 ml of ligroin is used to wash the sides of the tube. The added ligroin is
also allowed to run down and chromatogram is developed by eluting with a solvent mixture of
acetone: ligroin (1: 9 v/v). The carotenoid fraction is collected at the bottom until the solvent
drops of the column are almost colorless.
Then chlorophyll fraction from the column is eluted by passing chloroform through it. Both the
fractions are concentrated separately on a water-bath, dried and weighed.

2. Column chromatographic separation of mixture of dyes
Separation of mixture of methyl orange and methylene blue by column chromatography.
Preparation of dye solution: 0.05 g of methyl orange and 0.25 g of methylene blue in 110 ml of
95% ethanol is prepared and 2 ml of the solution is supplied for each experiment.
Chromatographic column- A glass tube (30×2 cm) is constricted at one end
Pipette – 1 No
Conical flask (50ml) – 6 Nos.
Alumina-30g
Hyflosuper – cel – 2g
Ethanol-200ml
Column is prepared by mixing both adsorbent to speed up rate of flow of solvent.

Theory: Methyl orange containing —SO3H group will form intermolecular hydrogen
bonding with alumina and, consequently, will absorb strongly whereas methylene blue
will be weakly absorbed. Hence, methylene blue will be eluted by ethanol till the eluate
becomes colorless. Methyl orange can be eluted by using water as solvent till again the
eluate become colorless.

Procedure: In order to perform this experiment, the five pipettes were prepared, shown
in the figure 0.4 with the layer of cotton, sand, silica gel, dyes and sand again. First of all,
a ball of cotton was inserted with using the copper wire to push it down the pipette. Then,
small quantity of sand was added on the top of the cotton. The columns were filled with ¾
of silica gel in a hood because silica gel is toxic. Once each pipette was filled with silica
gel, 4drops of 1:1 methyl orange and methylene blue were added to the columns. The
columns were number for different solvent system in order to keep track of each solvent
for each column. For example, number one column was filled with methanol up to the
brim twice. Number two column was filled with acetone up to the brim twice. Number
three column was filled with 2-propanol up to the brim twice. Number four column was
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filled with ethyl acetate up to the brim twice. Number five column was filled with hexane
up to the brim twice. The solvents were collected in test tubes. The observations were
recorded that included identification of different colored bands.

3. Paper chromatographic separation of a mixture containing 2/3 amino
acids
Materials Required:
Whatman No. 1 filter paper strip (30 x 10 cm)
Solution of mixture of amino acids
50 mg of each of glycine, proline and phenylalanine are dissolved in 10 ml of water
(unknown)
Solution of glycine: 5 mg of glycine in 1 ml of water
Ninhydrin spray reagent: 200 mg of ninhydrin is dissolved in 99 ml n-butanol and 1 ml
acetic acid Solvent: n-butanol : acetic acid : water = 80 ml : 20 ml : 100 ml.
Procedure: A line parallel to the short end of the chromatographic paper sheet is drawn
by pencil about 8 cm from one end. Two points about 3 cm apart are marked on the line.
The mixture to be separated is spotted on one of the mark by a capillary tube so that the
spot is not more than 5 mm in diameter. Similarly, a second mark is spotted by standard
solution of glycine. The spots are allowed to dry.
The developing solvent is placed in clean dry glass chamber of proper size (height = 40
cm, length = 15 cm and breadth = 10 cm, respectively). The glass chamber is covered
with a glass plate having a hole in the middle. A rubber cork fitted with a wire hook is
placed tightly in the hole.
The paper strip is hanged from the wire hook so that the spotted end lies towards the
solvent in the chamber. The paper strip is adjusted to the proper height so that it dips into
the solvent but the spots are just above the solvent front. The solvent rises owing to
capillary action on the paper strip and when it almost reaches the point of suspension
from wire hook, the paper strip is carefully taken out of the chamber.
The position of the solvent front on the paper strip is marked. The strip is allowed to dry
and ninhydrin reagent is sprayed lightly but uniformly. The strip is then heated in an oven
at 105°C for 5 minutes and the position of the spots is marked.
Experimental Results:
Name of the compound
Proline
Glycine
Phenylalanine

Color of the spots
Yellow spot
Bluish spot
Bluish-purple
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Rf value

The yellow spot identified as proline.
The spot which moves parallel to the standard spot of glycine is identified as glycine and
the other as phenylalanine.
Calculation of Rf Values of Amino Acids:
Rf = Distance travelled by the component
Distance travelled by the solvent

4. Paper chromatographic separation of a mixture containing 2/3 sugars
Materials Required:
Whatman No. 1 filter paper strip (30 x 10 cm).
Solvent: n-butyl alcohol: glacial acetic acid: water = 20: 5: 25 (v/v).
Spraying reagent:
(i) Aniline oxalate : 0.093 g of aniline is dissolved in 50 ml of 95% ethanol, added to 50
ml of 0.2 (M) aqueous oxalic acid and then mixed uniformly. The solution is filtered if
necessary.
Or,
(ii) Anisaldehyde reagent: Freshly prepared uniform mixture of 0.5 ml anisaldehyde, 9 ml
95% ethanol and 0.5 ml conc. H2SO4. The solution is filtered if necessary.
Supplied solution: Aqueous solution of each of glucose, fructose and sucrose (10 mg of
each is dissolved in 4 ml of water).
Procedure: Setting of ascending paper chromatographic apparatus, application of the
sample spot and development of column and development of spotted chromatogram are
same as Expt. No. 1 except the spraying reagents.
Experimental Results:

Name of the
compounds

Colour of spots
with aniline
oxalate

Colour of the spots
with
anisaldehyde reagent

Rf value

Sucrose
Glucose
Fructose

Yellow
Yellow
Yellow

Violet
Light blue
Violet

0.08
0.17
0.25
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5. TLC separation of a mixture containing 2/3 amino acids
Identification of amino acids in the mixture of dl-alanine, 1-leucine and 1-lysine by thin
layer chromatography.
Materials Required:
Adsorbent: Silica gel G (20 mesh)
TLC plates: 20 cm x 5 cm glass plates
Fine capillary or microsyringe for spotting of samples
Developing solvent: n-Butyl alcohol: Acetic acid : water = 80 : 20 : 20 (v/v)
Developing chamber: Glass jar with lid of appropriate size and sufficient to accommodate
20 cm x 5 cm glass plate saturated with iodine vapour
Spraying reagent: 0.3% Ninhydrin solution in 95% ethanol or in n-butyl alcohol
containing 3% glacial acetic acid
Unknown mixture of amino acids (supplied): 1% solution in 95% ethanol
Procedure: 10 mg of each of known amino acids are dissolved in 10 ml of 95% ethanol
and labelled properly. Solutions of unknown mixture of amino acids are also prepared
similarly if solution is not supplied.
Preparation of TLC plate, application of the sample on the baseline and development of
the spotted plate are carried out as usual. The plate is taken out of solvent chamber and
solvent front is marked quickly. The plate is dried in air oven at 100°-110°C for 5 minutes
or by hair drier.
Detection of the spots are done by spraying ninhydrin solution and drying again. The
amino acids will appear as purple coloured spots at different distances corresponding to
their respective Rf values.
The different spots may also be detected by placing the plate inside the. Iodine chamber
for few minutes when spots appear as different brown shades. The distance moved by
each component is measured from the length between respective point of application on
base line and centre of the respective spots.
Corresponding Rf values are calculated and compared with those values of standard
samples for the identification of the amino acids present in the mixture.
If the two individual amino acids are supplied as standard and a mixture of three amino
acids is given as unknown sample, in which two amino acids supplied as standard are
present, then the individual components can be identified by comparing their respective
Rf values.
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Experimental Results:
Table 1: Calculation of Rf values of standard samples
Name of
standard

Distance travelled
by the solute from
the starting line in
cm (d1)

Distance travelled
by the solvent front
from the starting
line in cm (d)

Rf = d1/d

1. A
2. B
Table 2: Calculation of Rf values of unknown samples
Name of
standard

Distance travelled
by the solute from
the starting line in
cm (d2)

Distance travelled
by the solvent front
from the starting
line in cm (d)

Rf = d2/d

x
y
z

Matching of spots of unknown mixture with standard sample
Conclusion: By comparing the Rf values of the constituents of unknown mixture with standard
samples A and B it is found that the constituent X is ...B... and Z is ...A... and Y is rest of the
three.
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