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Q1. (a) Explain the basis of the separation of photosynthetic pigments in paper chromatography.
(10 marks)

(b) How would you calculate the Rf value for this type of separation? (5 marks)

(c) In a gel filtration experiment the following set of data was generated. Calculate the Kav value for
cytochrome C from this data:

Vel = Blue Dextran = 7ml

Ve2 = Cytochrome C = 9ml

Ve3 = Phenol Red = 20ml (10 marks)
Q2. (a) Draw a diagram illustrating the principle of gel filtration chromatography. (12 marks)
(b) Define each of the following terms and state how you would estimate them in a gel filtration
experiment:

(1) Void volume (Vo) (3 marks)

(ii) Elution volume (Ve) (3 marks)

(iii) Total volume (\Vt) (3 marks)

(iv) Partition coefficient (Kav) (4 marks)

Q3. (a) Use a diagram to illustrate the basis of separation in differential centrifugation. (10 marks)
(b) List two applications of isopycnic density gradient centrifugation. (6 marks)

(c) What are the three categories of rotors commonly used in centrifugation experiments? (9 marks)

Q4. Write a brief review of the principle of TWO of the following techniques:

M Gas chromatography (10 marks)

(i) Infra-red spectroscopy (10 marks)

(ili)  Affinity chromatography (10 marks)
Include diagrams to illustrate your answer. (5 marks)
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Q5. (a) Explain the principle of separation in SDS-Polyacrylamide Gel Electrophoresis.

(10 marks)
(b) List three methods of analysis of proteins or nucleic acids after electrophoresis. (9 marks)
(c) From your own laboratory experience list the five main groups of plasma proteins separated by

agarose gel electrophoresis. (6 marks)

Q6. lon-exchange chromatography is a separation technique in which components of a mixture are
separated based on the relative charge.
(a) Draw a diagram illustrating the principle for both anion and cation exchangers.
(10 marks)
(b) lon exchange can be used to separate lysozyme from egg white. Briefly give an overview
as to how this experiment is performed. (10 marks)

(c) How is lysozyme eluted from the column? (5 marks)
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