
Chromatography Techniques  
 

Most of the chemical constituents of the living 
organisms are high molecular weight biomacro molecules 
which are complex organic compounds and biochemicals, 

including carbohydrates, lipids, proteins, enzymes, hormones, 
nucleic  acids and other related compounds in varying amounts. 
Each compound is having its specific functions in chemical and 
biochemical processes within biological systems. Hence, it is 
necessary to isolate specific chemical constituents from 
specific tissues, c ell types, sub - cellular organelles etc. An 
individual component is separated by separation techniques 
viz. chromatography which is one of the most rapidly 

developing field of separation sciences. Chromatographic 
techniques separate molecules on the basis o f difference of 

size, shape, mass, charge, solubility and adsorption property. 
There are many different types of chromatography involving 
interactions between three components: the mixture to be 

separated, solid phase and a solvent. The techniques are gel 
filtration, adsorption chromatography, partition 
chromatography and ion exchange chromatography.  
 Adsorption chromatography is the separation of 
substances by filtration of solution through a column of 
powdered adsorbent. The substances that have more af finity 
for the solvent move more quickly from the column and appear 
in the filtrate and fractions are finally analyzed. This technique 
is frequently used to resolve complex lipids, steroids, 
carotenoids, chlorophylls etc.  
 Ion exchange chromatography impl ies under the 
differential affinity of charged ions or molecules in solution for 
inert immiscible charged substances. Charged molecules or 
ions are exchanged by process of cation and anion exchange 
processes through polystyrene and polysaccharides ion 
exchangers.  
 In gel filtration techniques, molecules can be 
separated on the basis of their size by passing them down th e 
column containing swollen gel i.e.  
Sephadex/Sepharose/Sephacryl/Polyacrylamide/Polystyrene. 
This technique may be employed for a purifica tion of biological 
macromolecules viz. proteins, enzymes, hormones, antibodies, 
nucleic acids and polysaccharides. It can also be applicable for 
molecular weight determination of proteins and enzymes and 
to concentrate the solution.  
 Partition chromatogra phy involves differential 
migration of solutes resulting from differences in distribution 
between two immiscible solvents, one stationary and another 

mobile phase. This technique covers paper chromatography, 
thin layer chromatography through one and two di mensional 
techniques.  Amino acids, alkaloids, sugars, fatty acids, lipids, 
essential oils, steroids, terpenoids, inorganic, cations and 
anions, phenols, vitamins, food dyes, oligosaccharides, Tri 
glycerides, nucleic acids and nucleuotides can be separated  
employing silica, alumina, celite, cellulose powder, starch 
Sephadex as adsorbent.  

Gas liquid chromatography involves the separation of 
gases and vaporization of substances through a column (long 
tubes) coated with an inert solid phase with paraffin oil or 
silicone oils. The column is kept in an oven at 150 - 200 0C . An 
inert gas N

2
 is passed through carrier. The mixture of gases are 

carried through carrier gas, they get adsorbed, released. The 
gas with least adsorptivity emerges just out of the column and 
detected by either of the flame ionization detector, electrical 
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resistance detector and electron capture devices. This 
technique is applicable to pesticides residue analysis, fatty 
acids and steroids.  

Programme  
 
There will be lectures on following topics d uring the 

training programme:  
 

1. Introduction to chromatography  

2. Adsorption chromatography  

3. Paper chromatography  

4. Thin layer chromatography  

5. High performance liquid chromatography  

6. Gas liquid chromatography  

 
Besides one lecture each day, there will be practical  

on following topics:  
 

1. Preparation of glasswares, chemical and reagent 

solutions used for paper chromatography.  

2. Development of chromatogram  

3. Qualitative and quantitative determination of 

compounds.  

4. Preparation of columns and separation of 

compounds  

5. Demons tration on HPLC  

 
Training course fee: Rs. 2000/ - . 
 
Registration: Send your fee in the form of DD / Local Bank er’s 
Cheque in favour of Comptroller, GBPUA&T, Pantnagar  along 
with details in the following proforma:  
 

1. Name: …………………………………………………… 

2. Address: ………………………………………………… 

3. Phone  & Email :………………………………………… 

4. Qualification: :…………………………………………… 

5. Experience, if any: ……………………………………… 

6. Organization:  …………………………………………… 

 
(Note: Training course fee includes registration kit, lodging and 
manual on Chromatography Techniques . However, food 
charges will be paid as per actual and will be borne by trainees.  
Registration will be done on first come first serve basis for only 
10 seats.)  

About The Institute  
 

 The Institute of Biotechnology (erstwhile State 
Vaccine Institute established in 19 03) at Patwadangar (located 
on Delhi - Nainital highway 9 km before Nainital in the State of 
Uttarakhand in India at an average altitude of 1600 meter). The 
small pox vaccine produced and marketed by the erstwhile SVI, 
Patwadangar significantly contributed i n eradication of small 
pox from India. In the year 1957, production of anti - rabies 
nerve tissue vaccine of sheep origin was started at the 
Institute. Later, the Institute also started production of tetanus 
toxoid, which continued till 2004. The Institute s topped 
manufacturing of these vaccines due to obsolesce of 
technology and non compliance of cGMP norms.  

How to reach  
 

 Patwadangar is situated 9 km before the Nainital on 
Kathgodam – Nainital Highway (NH 87); from Highway 
(Baldiakhan bus stop), link road s tarts to Patwadangar which is 
situated at a distance of about 3 km. Kathgodam is well 
connected from Delhi, Kolkata, Dehradun through rail and 
road. The nearest airport is at Pantnagar which is about 50 km 
from Patwadangar. One can reach through rail at Ka thogodam 
or by air at Pantnagar Airport and then onward journey can be 
performed through bus/taxi. Distan ces to major places: 
Nainital (12  km), Kathgodam  (29 km), Haldwani (34  km), 
Lalkuan (49 km), Delhi ( 290  km), and Dehradun ( 335  km).  

 

Climate  
 

 Patwadan gar is located in Kum aon hills at a height of 
1600 meters above sea level. Generally, climate remains cold 
and temperature never goes above 30 0 C in summer. While 
visiting this place, woolen clothes are often required. In winter, 
sometimes one can also see  snowfall.  

 

 

Contact  us  
 

Prof. R.S. Chauhan,  
MVSc, PhD FNAVS, FSIIP, FIAVP, Diplomat ICVP  
Campus Director  
Institute of Biotechnology  
(G.B. Pant University of Agri. & Tech.)  
Patwadangar - 263128, Nainital  
Uttarakhand  
( : 05942 -  241129, 241133 , 7 : 05942 - 241231  
: :  dir_ibtpatwadangar@rediffmail.com , 
      rs_chauhan123@rediffmail.com  
      directoribt@rediffmail.com  
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