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(Answer Five Questions)

1. Discuss the use (or not) of separation steps in the oi)efaiféﬁ of immunoassays

2. Write notes on all of the following
(a) Describe the Mohr and Volhard titrations.

(b) Outline the difficulties associated with potassium chromate as an indicator in

precipitation titrations.

(c) Describe how fluorescein functions as an indicator in precipitation titrations.
3. Give a brief description of three of the following:
(a) Gel permeation chromatography.

b) Bio-specific affinity chromatography.
(©) Ton-exchange chromatography.
(d) Two methods to determine protein purity.

(e) The main components in a typical bio-chromatography system.



Answer all of the following:
(a) What is the most suitable absorbance range for normal analytical work?

(b) Briefly outline the difference between a diode array spectrometer and the more
conventional type. What are the advantages offered by diode array

spectrometers?

(c) What is NIR spectroscopy? What are the applications of NIR spectroscopy in
industry?
(d) What is an isosbestic point?

(e) What is the simplest use of derivative spectra?

Discuss the use of Dionex chromatography for the analysis of either carbohydrates or

cations and anions under the following headings:

(1) mechanism of separation
(i) column

(i)  eluent

(iv) detector.

Outline the methods you would use to determine (a) glucose, and (b) reducing sugar

content of a sample of barley B-glucan (a polysaccharide) incubated with B-glucanase

for a fixed reaction time. Which of the methods are more sensitive?

Answer (a) and (b)
(a) Describe the types of interference that affect atomic spectrometry measurement.

(b) Read the following passage and comment on the suitability or otherwise of the

experimental procedure.

“The glassware was detergent washed. A 1000ppm calcium standard solution was
prepared by dissolution of calcium carbonate in dilute acid. This stock solution
was stored in a dark glass bottle, and made up fresh every fourth week.
Working standards, 1, 5, 10 and 20ppm, were prepared by dilution with
distilled water and stored in volumetric flasks. The working standards were
made up fresh once a week. The sample was dissolved in 50ml of concentrated
sulphuric acid, and aspirated directly into a fuel rich air/acetylene flame.
Strontium chloride was added to all samples to suppress ionisation. The

dissolved samples gave calcium readings between 1 and 2ppm.”



The experimental details relating to a HPLC analysis of water-soluble vitamins are

provided below.

WATER-SOLUBLE VITAMINS

Column. Lura Sp C182}
Oimengions. 150 « 4.6mn

Order No: 00¢-4252-€0

Mobiie Phasa: A Wale wen 0 1% W PG,

8 50% Acatontrie win 0 *% HPO,

Gragient, A8 98 2120 § mrutes aMed 10
AB 7228 # 17 mptes ang heid
CINANAAB 72285 I T rtues

Fiow Rate. 08 mUmm

Oetaction: W@ 2:0mr

Sample 1 Tvamne
2 Nucngmge -
3 Py cuive
& 2-Anudenos Acs
mAY ;105 a-2artoterc A
! § Fox Acd
e T Rytgwn
31| 8 seom
20l |2
i 3
150 -
L
i+
100 | | |
Py
h ‘I 1' : B
. ’! ' ]: h
ol _J‘\J‘l_l;__ U AN

e i ol B SRR LR e

10

(a) Describe the HPLC system that would be required to carry out the analysis,
with particular reference to the pumping arrangement.

(b) Draw a mobile phase composition—timé profile for the gradient used.

(c) What would happen if the analysis Were carried out isocratically using the
gradient’s initial mobile phase composition.

(d) Solid phase extraction is to be used to prepare a blood sample containing folic
acid for analysis. Explain what would be involved and why this sample
preparation technique is so attractive. ' ‘

(e) The packing material in the 5y C18(2) is end-capped. Draw a small section of
the surface of a particle of packing material and explain what is meant by the

term end-capped.

()~ The following data were obtained in an analysis of d-pantothenic acid using
p-aminobenzoic acid as internal standard. What is the concentration of

d-pantothenic in the sample of unknown concentration?

Concentration of d-panthotenic

acid (mg/100ml) 9.5 249 39 Unknown
Peak Area Ratio (Analyte/IS)* 0.284 0.676 1.060 0.490
0.276 0.664 1.068 0.484

* Samples were analysed in duplicate




