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CHROMATOGRAPHY.pdf

	1. Bishal Maharjan
M. Sc.  Medical Biochemistry & Molecular Biology
Kathmandu University School of Medical Sciences
 


	2.  Introduction
 History
  Principle
 Terminology
 Classification
 Paper Chromatography
 Thin Layer Chromatography
 Adsorption Chromatography
 Partition Chromatography
 Ion Exchange Chromatography
 Size Exclusion Chromatography
 Affinity Chromatography
 Gas Chromatography
 Liquid Chromatography
 High Performance Liquid
Chromatography (HPLC)
 Summary
 


	3.  Chromatography (Greek  word: chroma –
colour; graphein – to write}
 Chromatography is an analytical
technique where components of a
sample mixture are separated as a result
of their differential distribution between
stationary and mobile phase.
Figure: Chromatography
 


	4.  Chromatography, literally  means “color writing”, was first employed by
Russian botanist Mikhail Tswett in 1906.
 He separated the plant pigments such as chlorophyll, carotenes and
xanthophylls in a solution by passing through a column of solid adsorbents.
 Since these components have different colors (green, orange and yellow
respectively), he gave the technique it’s name.
 


	5.  Mobile phase:
  The mobile phase refers to the mixture of substances that flows through the chromatographic medium.
 Stationary phase:
 The stationary phase is a porous solid matrix through which the sample contained in the mobile phase
flows.
 Chromatograph:
 It is an instrument used to perform separation in chromatography.
 Chromatogram:
 The resulting plot of the response versus time or volume is knowns as chromatogram.
 Eluent:
 It is the solvent (mobile phase) that carries the analyte.
 Eluate:
 It is the mobile phase leaving the column.
 Sample:
 Substance analyzed in chromatography
 


	6.  Chromatography usually  consists of mobile phase and stationary phase.
 The interaction between the mobile phase and the stationary phase results in the separation
of the compound from the mixture.
 These interactions include different mechanisms such as adsorption, partition, ion-exchange,
size exclusion and affinity.
 The basis of all form of chromatography is the distribution or partition coefficient (Kd), which
relies on the fact that components in a mixture will have different distribution due their
varying affinities for the stationary and mobile phases.
 


	7.  For two  such phases A and B, the value for this coefficient at given temperature and is expressed by:
concentration in phase A
concentration in phase B
= Kd
 Components with higher affinity for the stationary phase will have a larger distribution coefficient, and
they will spend more time interacting with the stationary phase as the mobile phase passes through it.
As a result, these components will migrate more slowly through the chromatographic system.
 On the other hand, components with a higher affinity for the mobile phase will have smaller
distribution coefficient and will move more quickly with the mobile phase.
 


	8. On the basis  of mechanism
of separation
Adsorption
Chromatography
Partition
Chromatography
Ion exchange
chromatography
Size Exclusion
Chromatography
Affinity
Chromatography
On the basis of the
physical state of mobile
phase
Liquid
Chromatography
Gas
Chromatography
On the basis of
physical apparatus
Planar
Chromatography
Column
Chromatography
 


	9.  Planar Chromatography  is a type of chromatography where stationary phase is present on a
plane i.e. flat surface.
 It is of two types:
1. Paper Chromatography
2. Thin Layer Chromatography
 The plane can be a paper impregnated by a substance acting as a stationary phase as in Paper
Chromatography or a thin layer of substance acting as a stationary phase spread on a glass,
metal or plastic plate as in Thin Layer Chromatography.
 


	10.  It is  a liquid partition chromatography because the molecules of a mixture get partitioned between
the stationary phase and mobile phase depending on their relative affinity to each of the phase.
 It is the most commonly used method
 In Paper Chromatography:
 Stationary phase: Aqueous solvent hold in cellulose fiber paper.
• Mobile phase:
• Isopropanol: ammonia: water 9:1:2
• Methanol : water 4:1
• N-butanol : glacial acetic acid : water 4:1:5
 


	11.  It is  based on the principle of partition of compound between two liquid phases.
 The water hold in cellulose fibers of the paper acts as the stationary phase and acts as one of
the solvents.
 When a non-aqueous mobile phase moves along the paper, the components of the loaded
mixture distribute themselves between two phases.
 The component which is more soluble in stationary phase moves slowly while the component
which is more soluble in mobile phase move fast.
 As a result of differential movement, components get separated.
 


	12.  A small  drop of sample is applied to a strip of chromatography
paper about 2 cm away from the base of the paper.
 The sample is absorbed onto the paper and may form
interactions with it.
 The paper is the dipped into a solvent mixture consisting of
solvent mixtures such as methanol and water, taking care that
the spot is above the surface of solvent , and placed in a
sealed chamber.
 The solvent moves up the paper by capillary action and
dissolves the sample mixture, which will then up the paper by
capillary action.
 Different compounds in the sample mixture travel at different
rates.
 


	13.  After a  sufficient migration of the solvent front , the
paper is removed, dried and developed for
identification of the specific spots.
 Identification of components is done by calculating Rf
value for each components.
Rf =
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑏𝑏𝑏𝑏 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑏𝑏𝑏𝑏 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
 


	14. Types of Paper  Chromatography
Ascending Chromatography:
In this method, solvent is allowed to move upward in which the paper is supported. It rises up the
paper due to capillary action against the force of gravity.
Descending Chromatography:
In this method, the solvent is kept in a trough at the top of the chamber and allowed to flow down
the paper. The solvent moves downward by capillary action as well as the force of the gravity.
Significance:
 It is very simple, easy and cheap.
 Can be applied in small quantities of sample.
 Can be used in the separation of amino acids, oligosaccharides, glycosides etc.
 


	15. Limitations:
 Large quantity  of sample cannot be applied on paper chromatography.
 It is not effective in quantitative analysis
 Complex mixture cannot be separated.
 


	16.  TLC is  similar to Paper Chromatography except that it uses a thin layer of
adsorbent material, usually a silica gel, cellulose or alumina that is spread
uniformly on a glass plate as a stationary phase.
 A mobile phase consist of consisting of the solution to be separated which is
dissolved in an appropriate solvent and is drawn up to the plate via capillary
action, separating the solution based on the polarity of the compound.
 


	17.  It is  based on the principle of adsorption and partition chromatography or a
combination of both, depending on adsorbent, its treatment and nature of
solvents employed.
 The components with more affinity towards stationary phase travel slower
and components with less affinity towards stationary phase travels faster.
 The relative front is calculated as in paper chromatography and the separated
components are detected by different techniques.
 


	18. Visualization
 Physical method:  UV Chamber, Non-destructive
 Chemical method: Chemical reagents, Destructive method
S.No. Chemical Method Details
1. Iodine chamber Iodine gives brown spots after reaction with
aromatic and unsaturated compounds
2. 10% H2S04 in
ethanol
gives black spots after dipping TLC plate
3. Ferric chloride Used for phenols, gives reddish color spots
4. Ninhydrin Use to detect amino acids, amino sugar
 


	19. Applications
 For separation  of amino acids and carbohydrates.
 For separation and isolation of large number of inorganic compounds.
Advantage of TLC over Paper Chromatography
 It is fast compared to Paper Chromatography.
 It is easier to separate and visualize the components by this method.
 It has the capacity to analyze multiple samples in a single run.
 


	20.  In column  chromatography, the stationary phase is packed
into a glass or metal column.
 The mixture of analysis is then applied and the mobile phase,
commonly referred to as the eluent, is passed through the
column either by use of a pumping system or applied gas
pressure.
 The stationary phase is either coated and packed in the
column or applied as a thin film to the inside wall of the
column.
 As the eluent flows through the column the analytes separate
on the basis of their distribution coefficients and emerge
individually as the eluate as it leaves the column.
 


	21. The basis of  all form of chromatography is the distribution or partition coefficient (Kd), which
relies on the fact that components in a mixture will have different distribution due their
varying affinities for the stationary and mobile phases.
 


	22. A typical column  chromatography consists of the following components:
1. A stationary phase
 Chosen to be appropriate for the analyte to be separated.
2. A column
 In liquid chromatography, these are generally 20-50 cm long and 4 mm in internal diameter and made up of
stainless steel whereas in gas chromatography they are 1-3 m long and 2-4 mm in internal diameter and made up
of either glass or stainless steel.
 They may be either of the conventional type filled with the stationary phase, or of the microbore type in which
the stationary phase is coated directly on the inside wall of the column.
3. A mobile phase
 Chosen to the complement the stationary phase and hence to discriminate between the sample analytes and to
deliver a constant rate of flow into the column.
 


	23. 3. A mobile  phase
 Chosen to the complement the stationary phase and hence to discriminate between the sample analytes
and to deliver a constant rate of flow into the column.
4. An injector system
 To deliver test samples to the top of the column.
5. A detector or chart recorder
 To give a continuous record of the presence of the analytes in the eluate as it emerges from the column.
 Detected is usually based on the measurement of a physical parameter such as visible or ultraviolet
absorption or fluorescence or a peak on a chart recorder represents each separated analyte.
6. A fractional collector
 For collecting the separated analytes for further biochemical studies.
 


	24. Chromatogram
 It is  a chart displaying the time-depending
change in signal intensity as a result of
separation.
 It consist of series of peaks and bands.
 It is ideally symmetrical in shape.
 It represents the elution of individual
analytes.
 


	25. 1. Retention Time(tR)  or Retention Volume (VR):
 It is the average time or volume that is required for the particular
chemical to pass through the column.
 It increases with the degree to which the chemical is interacting
with the stationary phase.
2. Void time (tM) or Void volume (VM):
 It is the elution time or volume for a compound that is not retained
or that does not interact with the stationary phase.
3. Adjusted Retention Time (tR’) or Adjusted Retention
Volume (VR’):
 If the retention time or retention volume is corrected for the void
time or void volume, the resulting measure of retention is known
as
 Adjusted Retention Time (tR’)= tR – tM
 Adjusted Retention Volume (VR’)= VR – VM
 


	26. 4. Baseline width  (W):
 It is determined by the intersection with the baseline of tangent lines
drawn through the inflection points on either side of the
chromatographic peak.
5. Retention Factor (k):
 Formerly known as Capacity factor
 It is a measure of the average time a chemical resides in the stationary
phase versus the time it spends in the mobile phase.
k= (tR – tM)/tM =(tR’)/tM or
k=(VR – VM)/VM= (VR’)/VM
6. Resolution (Rs)
 It is a measure of a successful chromatographic separation and
requires that two peaks have different elution times for the peak and
sufficiently narrow bandwidth.
Rs =
𝑇𝑇𝑟𝑟 𝐵𝐵 −𝑇𝑇𝑇𝑇(𝐴𝐴)
𝑤𝑤 𝐴𝐴 +𝑤𝑤(𝐵𝐵)
2
Where Tr (A) and Tr (B) are retention times for compounds A and B
While W(A) and W(B) are baseline width of compound A and B
 


	27.  Adsorption chromatography  is based on the principle that certain solid
materials known as adsorbents, have the ability to hold molecules at their
surface.
 This adsorption process involves weak, non-ionic attractive forces of Van
der Waals’s and hydrogen-bonding type occur at specific adsorption sites.
 When a mixture of compounds (adsorbate) dissolved in the mobile phase
(eluent) moves through a column of stationary phase (adsorbent), they
travel according to the relative affinities towards the stationary phase.
 The compounds which has more affinity towards stationary phase travels
slower and the compound which has lesser affinity towards stationary
phase travels faster.
 Hence, the compounds are separated.
Analyte
Silica beads
Figure: Working principle
Adsorption Chromatography
 


	28. Adsorbents used (Stationary  Phase):
 Non-polar adsorbents include charcoal and polystyrene-divinylbenzene
 Acid polar adsorbents include silica gel surfaced with silanol
 Basic adsorbent include Alumina and Florisil
Mobile phase:
 Alcohol – for analytes containing hydroxyl group
 Acetone or esters – for analytes containing carbonyl group
 


	29. Applications of Adsorption  Chromatography
 Used in the isolation of antibiotics.
 Used in the identification for carbohydrates.
 Used to separate and identify fats and fatty acids.
 Used to isolate and determine peptides and proteins
 


	30. Principle:
 It is  based on the principle of the differential distribution of solutes between two immiscible
liquids where one of the immiscible liquids acts as the stationary phase.
 When two immiscible liquids are present, a mixture of solutes will be distributed according to
their partition coefficient.
 When a mixture of compounds are dissolved in the mobile phase and passed through a column of
liquid stationary phase, the component which is more soluble in the mobile phase travels faster.
Hence, the components are separated because of the differences in partition coefficient.
 


	31.  In partition  chromatography, one of the immiscible liquids serves as the stationary phase.
 A thin layer of the liquid is adsorbed or chemically bonded onto the surface of support
particles or onto the wall of the column.
 Separation is based on differences in solubility of solute molecules between stationary phase
and mobile phase.
 


	32. Applications of Partition  Chromatography
 Isolate and detect amino acids and carbohydrates.
 Determine pollutants in food products and beverages.
 Examine the purity of pharmaceuticals
 Used in forensic studies.
 


	33.  Ion exchange  chromatography is the process by which a mixture of similar charged ions can be separated by using
ion-exchange resins which exchange ions according to their affinities.
 Ion exchange chromatography is classified in two types.
1. Cation Exchange Chromatography:
 Cation exchangers possess negatively charged groups and these will attract positively charged cations. These
exchangers are also called acidic ion exchangers because their negative charges result from the ionization of
acidic groups.
2. Anionic Exchange Chromatography:
 Anion exchangers have positively charged groups that will attract negatively charged anions. The term basic ion
exchangers is also used to describe these exchangers, as positive charges generally result from the association of
protons with basic groups.
 


	34. Mechanism of Ion-Exchange  process:
 Ion exchange chromatography is involved in the
separation of compounds having different charges
and comprises of mobile and stationary phase.
 The mobile phase in this method is an aqueous
buffer system, and the stationary phase is an inert
organic matrix carrying oppositely charged ions.
 So, the negatively charged analyte (anion) are
attached with anion-exchanger stationary phase
particle and the positively charged analyte (cation)
are attached with cation exchanger stationary
phase particle
 



	36. Applications of Ion  exchange chromatography:
 Used for water purification
 Used in agriculture to analyze the micronutrients in soil samples
 Used in identification and separation of toxic pollutants found in atmospheric environments.
 


	37.  Also known  as gel-filtration, gel-permeation, steric-
exclusion, molecular exclusion or molecular sieve
technology.
 Chromatographic technique used for the separation
and analysis of macromolecules based on their size. It
is primarily used for the analysis of polymers,
proteins, and other biomolecules.
 


	38. Principle
 The principle  of size exclusion chromatography is based on the differential partitioning of
analytes in a porous stationary phase (gel or resin) due to their molecular size.
 The stationary phase consists of porous beads with a specific pore size distribution. The larger
molecules cannot enter the pores and therefore spend more time in the mobile phase,
resulting in faster elution, while smaller molecules enter the pores and have slower elution.
 As the sample is injected into the column, the mobile phase flows through the stationary
phase while the analytes are separated based on their size. Large molecules, which are too
large to enter the pores, elute first, followed by smaller molecules that can enter the pores
and experience more hindrance and elute later.
 



	40.  Mobile Phases:
1.  Aqueous Buffers: Water-based buffers, such as phosphate buffers, Tris buffers, or acetate buffers, are frequently used as the
mobile phase in SEC for the analysis of biomolecules like proteins and nucleic acids.
2. Organic Solvents: Nonpolar or moderately polar organic solvents, such as tetrahydrofuran (THF), chloroform, methanol, or
acetonitrile, are used as the mobile phase in SEC for the analysis of synthetic polymers and small organic molecules.
 Stationary Phases:
 Crosslinked dextran, polyacrylamide, agarose, polystyrene-divinylbenzene that are porous.
Types of SEC:
1. Gel Filtration Chromatography: In gel filtration chromatography, the stationary phase is composed of porous beads with a range
of pore sizes. The sample components are separated based on their size exclusion properties. Larger molecules pass through the
column more rapidly, while smaller molecules are retained longer.
2. Gel Permeation Chromatography: Gel permeation chromatography is used for the analysis of synthetic polymers. It involves the
use of a series of standards with known molecular weights to calibrate the column and determine the molecular weight
distribution of the sample.
 


	41. Applications of size  exclusion chromatography
 Separation and purification of viruses, enzymes, hormones, antibodies, nucleic acids and
polysaccharides.
 Determination of relative molecular mass.
 It is determined by plotting a calibration curve with the elution volume (retention time) of standards and
unknown against the log molecular mass of known molecular weight of standards.
 Solution concentration
 Solutions of high molecular mass can be concentrated by the addition of dry Sephadex. The swelling gel
absorbs the water and low molecular mass substances whereas high molecular mass substances remain in
the solution. And after centrifugation, gel is removed leaving the high molecular mass concentrated.
 Desalting
 Compounds can be removed from contaminants such as salts, detergents and lipids. For instance, removal
of phenol from nucleic acid preparations, ammonium sulphate from protein preparations.
 


	42.  It is  one of the most diverse and powerful
chromatographic methods for purification of specific
molecule from a complex mixtures.
 It is a highly specific technique as it uses specific
biological interaction of the analyte and ligand for
separation. The specificity resulting from enzyme-
substrate, hormone-receptor or antigen-antibody
interactions.
 


	43. Principle of Affinity  Chromatography
 It is based on the specific binding
interactions between a target molecule and
an immobilized specific ligand on the
chromatographic matrix.
 When a complex mixture containing the
specific compound to be purified is added to
the immobilized ligand, only that compound
will bind to the ligand. All other compounds
are washed away and the compound
subsequently recovered by the
displacement from the ligand.
 


	44.  Specificity is  based on three aspects of affinity
1. Matrix
 The matrix acts as stationary phase to immobilize and support ligand either directly
or via a space to which the molecule can bind.
 Amino, hydroxyl and carbonyl groups located with the matrix serves as ligand
binding sites.
 Matrix include agarose, cross-linked dextrans, polyacrylamide, cellulose and
polystyrene.
2. Spacer arm
 It is a linker molecule that is used to attach a ligand to the matrix. It provides
sufficient distance and flexibility between ligand and solid support, ensuring that
the ligand can bind to the target molecule effectively.
3. Ligand
 The ligand bind only to the specific desired molecule within the solution to form a
temporary bond.
 The ligand molecule complex will remain in the column, eluting everything else off.
 The ligand molecule complex dissociates by changing the pH.
 



	46. 1. Ligand immobilization
  The specific ligand , which can be small molecule, antibody, enzyme or other affinity agent, is covalently
attached or immobilized onto matrix material.
2. Sample Loading
 The sample containing the mixture of molecules including the target molecule is applied to the affinity
chromatography column or matrix.
3. Target binding
 The target molecule selectively binds to the immobilized ligand to the stationary phase. This binding is
based on the specific molecular interactions such as antigen-antibody, enzyme-substrate or receptor
ligand.
4. Washing
 Unbound molecules are washed away using an appropriate buffer which removes impurities and molecules
that do not have strong interactions with the immobilized ligand.
5. Elution:
 The specifically bound target molecule is then eluted by changing the pH, ionic strength such as addition of
dilute acetic acid or ammonium hydroxide.
 


	47. Immunoaffinity Chromatography
 The  use of antibodies as the immobilized ligand is used in the isolation and purification of a
range of proteins including membrane proteins of viral origin.
 Monoclonal antibodies may be linked to agarose matrices by the cyanogen bromide
technique.
 Protein binding is immobilized antibody is achieved in neutral buffer solution containing
moderate salt concentrations.
 Chaotropic agents (ions or small molecules that increase the water solubility of nonpolar
substances) such as thiocyanate, percholate and trifluroacetate or lowering the pH can be
done for elution.
 


	48. Applications of Affinity  Chromatography:
 Used in the purification of enzymes, proteins and immunoglobulins.
 Used in the purification of nucleic acids.
 


	49.  GC was  developed by Cremer in mid-1940s and became popular work by James and Martin in 1952, who
used this method to separate fatty acids.
 Separation mechanism:
 In GC, a gaseous mobile phase is used to pass a mixture of volatile solutes through a column containing
stationary phase.
 The mobile phase is typically an inert gas such as nitrogen, helium, argon or hydrogen.
 Solute separation in GC is based on differences in the vapor pressures of the injected compounds and in
the different interactions of these compounds with the stationary phase.
 More volatile chemical will spend more time in the gaseous mobile phase than a less volatile solute and
tend to elute more quickly from the column.
 Chemical that selectively interacts with the stationary phase more strongly than another chemical will
tend to stay longer in the column.
 Hence, separation is based on their volatility and interactions with the stationary phase.
 


	50. Gas-Solid Chromatography
 In  GSC, the stationary phase is a solid material with a high surface area, such
as silica or alumina or a porous polymer.
 The sample is introduced into ta column packed with this solid material, and a
carrier gas (mobile phase) is used to carry the sample components through
the column.
 The separation occurs based on the differential adsorption of the sample
components onto the solid surface.
 GSC is often used for separating components with high molecular weight or
polar compounds.
 


	51. Gas-Liquid Chromatography
 In  GLC, the stationary phase is a liquid coated on to the inert solid support, which is typically
packed into a column or coated onto the inside of a capillary column.
 The sample component interact with liquid stationary phase, leading to separation based on
differential partitioning between the liquid stationary phase and the mobile gas phase.
 GLC is suitable for separating volatile and semi-volatile organic compounds.
 


	52. 1. Carrier gas  and Flow
regulator
2. Injector
3. Columns
4. Temperature Control
5. Detectors
 


	53. Carrier gas and  flow regulator
 The various carrier gas used in GC are:
Gases Merits Demerits
Hydrogen • Better thermal
conductivity
• Lower density
• Explosive nature
Helium • Excellent thermal
conductivity
• Low density
• Permits greater flow
rate
• Highly expensive
Nitrogen • Reduced sensitivity
• inexpensive
Air • Employ only when the
atmosphere O2 is
beneficial for the
detector system
 


	54.  The function  of carrier gas supply and flow control is to provide carrier gas to the column and to regulate its
flow through the system.
 The magnitude of the carrier gas flow rate depends on the column.
 Packed columns require a flow rate from 10 to 60 ml/min and capillary column is 1-2 ml/min.
Injector:
 The function of an injector is to introduce an aliquot of the sample to the analyzed into the column.
 Columns
 Packed columns:
 They are filled with support particles that are used uncoated In GSC or have been coated or chemically
bonded with stationary phase as in GLC.
 They vary from 1-4 mm in internal diameter, from 1m or more in length and are made up of glass or
stainless steels.
 Capillary columns:
 Also known as wall-coated open tubular column are fabricated by coating with the inner wall of fused
silica tube.
 They vary from 0.1-0.5 mm in internal diameter and 10-150 m in length.
 


	55.  Detectors
  


	56. Applications of Gas  Chromatography
• It aids in identifying the composition of a liquid mixture and find out the relative
concentration.
• It helps separate and purify components in a given mixture.
• It is used to find out vapor pressure, activity coefficients, and heart of the solution.
• It is used to detect processes to check for contamination and to make sure that the process is
going according to plan.
• It can also be used to check for blood alcohol, food purity, drug purity, and quality of essential
oil.
 


	57.  It is  combined version of gas chromatography with mass spectroscopy.
 Advantage of GC-MS over GC
 While GC can separate volatile components in a sample, MS help to fragment the component and
identify on the basis of their mass which provides sample identification with higher sensitivity and
faster results.
 


	58.  It is  basically a improved form of column liquid
chromatography.
 Instead of a solvent being allowed to drip through a column
under gravity, it is forced through high pressures of up to 400
atmospheres which makes it faster. Hence, it is also called
High Pressure Liquid Chromatography (HPLC).
 HPLC also operate under the same basic principle where
separation of a sample into its constituent parts because of
the difference in the relative affinities of different molecules
for the mobile phase and stationary phase used in the
separation.
 


	59. Different components of  HPLC and it’s use
 


	60.  Solvent Reservoir
  These are glass bottles which hold the mobile phase solvents
into which feed lines to the pump are inserted. The mobile
phase, or solvent , in HPLC is usually a mixture of polar and
non-polar liquid components whose respective concentrations
are varied depending on the composition of the sample.
 Pump
 The role of pump is to force a mobile phase at a specific flow
rate, expressed in millilitres per min (ml/min). Normal flow
rates in HPLC are in the 1-2 ml/min range.
 During the chromatographic experiment, a pump can deliver a
constant mobile phase composition (isocratic) or an variable
mobile phase composition (gradient).
 


	61.  Solvent Degassing
  Several gases are soluble in organic solvents.
When solvents are pumped under high
pressure, gas bubble are formed which will
interfere with separation process which is
done by vaccum filtration, helium purging
and ultra sonification.
 Loop Injector:
 It introduce the sample to the HPL for separation.
 


	62.  Columns
  


	63.  Detectors
  


	64. Types of HPLC
1.  Normal Phase HPLC
 In this type, Stationary phase is polar and mobile phase is non-polar
 Stationary phase is alkylamine bonded to silica, alumina.
 Mobile phase is hexane, cyclohexane, trichloromethane
2. Reverse Phase HPLC
 In this type, stationary phase in non-polar and mobile phase is polar.
 Stationary phase is silica bonded with butyl(C4), octyl (C8) and octadecyl (C18)
 Mobile phase is commonly water, methanol, acetonitrile and tetrahydrofuran
 


	65.  Applications of  HPLC:
• HPLC is used to monitor drug stability, tablet dissolution analysis of pharmaceutical dosages
form, and quality control, etc.
• HPLC is used for bio-monitoring of pollutants, and detection of phenolic compounds in
drinking water, etc.
• HPLC is used for the quantification of drugs in biological samples, determination of cocaine,
steroids, and other abused drugs in blood, urine, etc.
• HPLC is used for the analysis of urine, antibiotics, etc. in blood.
• HPLC is used for the analysis of polycyclic compounds in vegetables, analysis of preservatives,
sugar, and for measurement of quality of water and soft drinks.
 


	66.  Advantages of  HPLC:
• High-performance liquid chromatography provides a simple, automated, and highly accurate method of
identifying certain chemical components in a sample.
• The HPLC provides a quantitative and qualitative analysis that is simple and accurate.
• Compared to other chromatographic techniques such as column chromatography, TLC, and paper
chromatography, HPLC is fast, effective, and delivers high resolution.
• The gradient elution is readily adaptable in HPLC.
 Disadvantages of HPLC:
• This requires a large number of expensive solvents, power supplies, and regular maintenance.
• Need to be expertise, since it is more difficult for beginners.
• The reliability of the HPLC separation process depends on the cleanliness of the mobile phase, sample, and
proper system operation.
 



	68. Chromatography
Planar
Paper
Partition
Thin Layer
Adsorption
Partition
Column
Gas
Gas Solid
Adsorption
Gas  Liquid
Partition
Liquid
- Adsorption
- Partition
- Ion Exchange
- Size Exclusion
- Affinity
 


	69. Chromatography Principle
Adsorption Chromatography  Based on the adsorption and desorption of analytes
Partition Chromatography Based on the differential partitioning of analytes
Ion exchange Chromatography Separation based on the charge of analytes
Size Exclusion Chromatography Based on the size or molecular weight
Affinity Chromatography Based on the interaction between analytes and immobilized
ligand
Gas Chromatography Differential portioning of analytes between gas phase and
stationary phase
HPLC Based on separation of analytes by applying high pressure
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