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DISCLAIMER  

The contents of this document are intended for practice and learning purposes at the undergraduate 

level. The materials are from different sources including the internet and the contributors do not 

in any way claim authorship or ownership of them. The materials are also not to be used for any 

commercial purpose. 
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MARKING GUIDES 

 

Q1a) Describe any five screening methods for de novo isolation of microorganisms of industrial 

importance.     xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx[10 mks] 

      b. Identify microbial preservation methods and describe the application of any two of these 

methods other than the standard routinely (regularly) used laboratory methods. xxxxxxxx[6 

       marks] 

 c ) Itemize the deferent fields of life in which industrial microorganisms can find application 1.5mks 

       

(a) Topic(s) covered by question: Isolation  

(b)  

(c)  

(d)  

(e)  

(f)  

(g)  

(h)  

(i)  

(j)  

(k)  

(l)  

(m)  
(n)  

(o)  

(p) de novo of Organisms of industrial Importance, Metabolically inactive & metabolically active 

preservation techniques; Application of microorganisms in different fields of life.  

(q) Answer hints/keywords for each question: Enrichment, Use of toxic analogues, Enzyme 

inhibition, Animal test, Cryopreservation; Drying; periodic transfer on media; Storage in dry 



 
 

4 
 

state of solid substrates; Application of organisms in food, medical and environmental 

industries  

 

     (c) Full answer to question:  

1a): Ans: Any 7 of the methods listed bellow x 1.5mks= 10.5 mks 

Isolation de novo of Organisms of industrial Importance: Although the ubiquity of micro-organism 

dictates that almost any natural ecological entity soil, water, air, pathological specimens etc may 

provide micro-organisms, if adequate screening methods are used. Some screening methods include: 

(i) Enrichment: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 0.5mk  

If the organism being sought is one which attacks a particular substrate, then soil is incubated with 

that substrate for a period of time./ Organisms able to utilize the substrate will develop in preference 

to others./ The conditions of the incubation can also be used to select the specific organism. Thus, 

if a thermophilic organism attacking the substrate is required, then the soil is incubated at an elevated 

temperature./ After a period of incubation, a dilution of the incubated soil is plated on a medium 

containing the substrate and incubated at the previous temperature (i.e, elevated for thermophile 

search)./ Organisms can then be picked out especially if some means has been devised to select 

them. This could, for instance, be the ability to cause a cleared zone caused by the dissolution of 

particles of the substrate in the agar. Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1mks 

(ii) Testing Against Susceptible Organisms: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 0.5mk 

For the isolation of antibiotic producing organisms/ a soil solution or soil particles are introduced 

onto agar seeded with the test organism./ Colonies around which cleared zones occur are isolated 

and purified and further studied./ Sensitivity of a cell, tissue, organ or system to any material sort 

after can be utilized xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1.5mks 

(iii) Enzyme Inhibition: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx0.5mk Micro-

organisms whose broth cultures are able to inhibit enzymes associated with certain diseases/ may be 

isolated and tested for the ability to produce drugs for combating the disease./ Two methods can be 

used. In the first method the product of the reaction between an enzyme and its substrate is measured 

using spectroscopic methods. /The quantity of the inhibit in the test sample is obtained by measuring 

(a) the product in the reaction mixture without the inhibitor and/ (b) the product in the mixture with 

the inhibitor (i.e., a broth or suitable fraction of the broth whose inhibitory potency is being tested). 

/The percentage inhibition (if any) is calculated.  

The second method determines the quantity of un-reacted substrate./ For this determination the 

following measurements of the substrate are made: (a) with the enzyme and without the inhibitor 

(i.e., broth being tested);/ (b) with the inhibitor./ Percentage inhibition (if any) is determined./ The 

results obtained above enable the assessment of the existence of enzyme inhibitors and enable the 

comparison of the inhibitory ability of broths from several sources. Xxxxxxxxxxxxxxxxxxxxxx1mks 

(iv) Use of Toxic Analogues: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 0.5mk 

Toxic analogues of the material which it is desirable to accumulate/ may be used for enrichment./ 

The surviving organisms are then grown on the proper substrate/ and may under this condition be 

able to over produce the desired end-product. Xxxxxxxxxxx1mks   

(v) Morphological Changes in Microbial Test Organisms: xxxxxxxxxxxxxxxxxxxxxxxx 0.5mk 

The effect on spore germination /or change in hyphal morphology may be used to detect the 
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presence of pharmacologically active products in the broth of the organism./ This method does not 

rely on the death/ or inhibition of microbial growth, which has been so widely used for detecting 

antibiotic presence in broths. xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1mks 

(vi) Animal Test: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 0.5mk 

The effect of broth on various animal body activities such as blood pressure, /immunosuppressive 

action,/ anti-coagulant activity/ are carried out in animals to determine the content of potentially 

useful drugs in the broth./ Further tests can follow if there is initial positive result 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1mks 

vii) Assays of Chemicals: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 0.5mk       

Specific chemical groups of known pharmacological properties may be sought in broths of 

micro-organisms./ Subsequent tests using any of the above methods may then be carried out if 

there is initial positive result xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1mks.  

 

b) The preservation of microorganisms is to retain their unique properties, ensure optimal long term 

viability and genetic stability. Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6                                                                                                     

Preservation methods can be grouped as either:  

A. Metabolically inactive preservation techniques: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6                                                                                        

(1) Cryopreservation: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6 

(a) Freezing and low temperature storage in or above liquid nitrogen bellow -196 
o

C 

xxxxxx1/6 

(b) Freezing and low temperature storage in or above liquid nitrogen bellow-70
0

C  

xxxxxxxx1/6                                                                               

 

(2) Drying: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6 

(a) Preservation by shelf freeze-drying xxxxxxxxxxxxxxxxxx1/6 

(b) Preservation by spin freeze-drying  xxxxxxxxxxxxxxxxxx1/6                                                                                                                                          

(c) Preservation by liquid drying (L-drying) xxxxxxxxxxxxxx1/6                                                                                               

(d) Preservation by vacuum drying. xxxxxxxxxxxxxxxxxxxxx1/6 

B. Metabolically active methods: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6                                                                                                                   

(1) periodic transfer on agar medium    xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6                                                                                                     

(2) periodic transfer in liquid medium    xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6                                                                                                   

(3) keeping agar cultures under mineral oil  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6 

               (4) Storage in distilled water xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6 

               (5)  Storage in dry state of solid substrate eg: dry sterile soilxxxxxxxxxxxxxxxxx1/6 

               (6) Dry silica gell  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6 

               (7) Dry filter paper  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6 

               (8)  Dry Calcium carbonate xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6 

               (9)  Storage in physiological solution e.g. in sucrose solution. xxxxxxxxxxxxxxx1/6 

Any 12 methods= 2mks 

NOTE: Maintenance of strains over a long period by metabolically active methods should be used 

only in case a strain cannot be preserved by one of the metabolically inactive methods 

Storage methods other than the standard routinely (regularly) used laboratory methods include 

methods 4 to 9 listed above. Discussion on any two attracts 4mks ie 2mks each 
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c) Industrial microorganisms are employed in diverse field and for diverse products e.g:                  

Food microbiology; Biopolymers; Bioremediation; Waste biotreatment; Wastewater treatment; 

Health-care and medicine xxxxxxxxxxxxxxxxxxxxxxx Any 6x1/4= 1.5mks 

2a) Discuss the characteristics that if and when possessed by microorganisms are    

counterproductive/disadvantageous to an industrial microbiologist. Xxxxxxxxxx 9mks 

 Note: Any 12 point x 
1

/4= 3mks for Listing. Explanation Any 12x½mk= 6mks. Listing without 

explanation attracts only 
1

/4 mk 

b). Concisely describe the criteria that must be considered in the choice of raw materials for industrial 

media xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx7 mks 

c). Name eight (8) methods that can be employed for manipulating the genes of industrial 

microorganisms in strain improvement xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1.5mks  

(a) Topic(s) covered by question: Characteristics of industrial microorganisms; Raw materials 

for industrial media production; Methods for optimization of industrial microorganisms  

(b) Answer hints/keywords for each question: High and fast yielding, vigorous growth on 

inexpensive media that are readily available; Genetic engineering; conjugation; transduction; 

transformation 

(c) Full answer to question:  

1a): Ans: 

 (i)An microorganism that produce the product of interest in small yield.xxxxxx1/4mk  

Product in large quantity meets industrial demand and cost of setting up the business plus profit is 

realized within reasonable time xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk 

(ii) An microorganism that produce the product of interest in long time. xxxxx1/4mk  

Time is money and meeting up demands in term of quantity is of essence. This helps the realization 

of the business objective xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk 

(iii) Organism that grow on expensive culture media available in small quantities xxxxx1/4mk and  

(iv) Organism that prefere/require additional growth factors xxxxx1/4mk.  

This increases overall cost of production that will not give the product competitive edge in the market 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk 

(v) The organism that do not grow vigorously xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/4mk and  

(vi)The organism that do not grow rapidly in the medium under use. xxxxxxxxxxxxxxxx1/4mk  

Rapid/vigorous growth and release of product is essential to meeting up target. Similarly it shields 

the organism from being overshadowed by contaminants xxxxxxxxxxxxxxxxxxx1/2mk   

(vii) The organism that is not amenable to genetic manipulation. xxxxxxxxxxxxxxxxxxx1/4mk  
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The need for constant improvement is imperative in any organization, the flexibility of the organism 

is essential xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk 

(viii) The organism that is pathogenic. Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/4mk 

 This could leads to reversion and cretes doubt in the end users thus eroding confidence in the 

product xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk 

(ix) Organism that produces multiple products xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/4mk and  

(x)Organism that produces toxic by-products and other undesirable materials, especially if these end 

products are for internal consumption. xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/4mk  

Production of single product help the organism maximize product of interest and also reduce cost 

of purification to remove toxicants and undesirable materials xxxxxxxxxxxxxxxxxxxx1/2mk 

(xi) The organism that do not have a reasonable genetic and physiological stability. xxxxxx1/4mk  

Reasonable genetic and physiological stability protect the organism from easy mutation that could 

be detrimental to the industrialist and protect product quality xxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk  

(xii)The organism that do not lend itself to a suitable method of product harvest at the end of the 

 fermentation  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/4mk  

Suitable method of product harvest helps reduce cost of recovering the end product and overall cost 

of the product xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk 

(xiii) Organisms which do not have physiological requirements which protect them against 

competition from contaminants xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/4mk and 

(xiv) Organism that are not reasonably resistant to predators. xxxxxxxxxxxxxxxxxxxxxxxxx1/4mk  

This gives the organism edge over contaminants and also protect losing the culture to predators 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk 

(xv) Organism that do not produce both vegetative cells and spores; but produce only mycelium   

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/4mk   

Vegetative cells and spores are easy to remove and end product recovered at reduced cost. Mycelia 

often will create problem with mixing and filters xxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk 

(xvi) Organisms that is not amenable to long term conservation. xxxxxxxxxxxxxxxxxxxxxx1/4mk  

Stock preservation is very essential for product identity. The ability to maintain stock unique 

properties, ensure optimal long term viability and genetic stability is the only sure way to product’s 

unique identity preservation. xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk  
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b). Ans: Cost of the Material: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 

The cheaper the raw materials the more competitive the selling price of the final product will be.  

No matter, therefore, how suitable a nutrient raw material is, it will not usually be employed in an 

industrial process if its cost is so high that the selling price of the final product is not economical. 

xxxxxxxxx 1/2mk 

Ready availability of the Raw Material: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 

The raw material must be readily available in order not to halt production.  If it is seasonal or 

imported, then it must be possible to store it for a reasonable period. xxxxxxxxxxxxxxxxxx 1/2mk 

Transportation Costs: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 

Proximity of the user-industry to the site of production of the raw material is a factor of great 

importance, because the cost of the raw material and of the finished material and hence its 

competitiveness on the market can all be affected by the transportation costs. The closer the source 

of the raw material to the point of use the more suitable it is for use if all other conditions are 

satisfactory. xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 

Ease of Disposal of Wastes Resulting from the Raw Materials:   xxxxxxxxxxxxxxxxxxxxxx 1/2mk 

The disposal of industrial waste is rigidly controlled in some countries its disposal especially where 

government intervention is rigid could be expensive. When choosing a raw material therefore the 

cost, if any, of treating its waste must be considered. xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 

Uniformity in the Quality of the Raw Material and Ease of Standardization: xxxxxxxxxxxx 1/2mk 

The quality of the raw material in terms of its composition must be reasonably constant in order to 

ensure uniformity of quality in the final product and the satisfaction of customer/consumer 

expectations. xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 

Adequate Chemical Composition of Medium: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 

The medium must have adequate amounts of carbon, nitrogen, minerals and vitamins in the right 

quantities and proportions necessary for the optimum production of the commodity in question. 

The demands of the micro-organisms must also be met in terms of what compounds they can utilize. 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk                  

Presence of Relevant Precursors:xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 

The nature of the finished product in many cases depends to some extent on the components of the 

medium. The levels of the components added must be such that they do not adversely affect 

production.xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 

c). Ans: Improvement of strains can be achieved via: 

i. Selecting suitable producing strains from a natural population with the varying genetic  

configurations;  

ii.  Regulating the activity of the enzymes;  

iii. Manipulating the organism so that the material can find its way more easily into the environment;  

Manipulation of the genetic apparatus in a producing organism via:  
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iv. Gene amplification by physiological methods;  

v. Mutation; 

vi. Transduction; 

vii. Conjugation ; 

viii. Transformation; 

ix. Heterokaryosis; 

x. Parasexual recombination; 

xi. Protoplast fusion; 

xii. Genetic engineering 

MARKING GUIDE SECTION C 

(Correct option in bold) 

5. i) Which of the following trait would not be important for a microorganism used in industrial 

processes? 

A) fast growth 

B) amenable to genetic manipulation 

C) prokaryotic 

D) synthesizes one or more products in high yield    (2 marks) 

ii) Important industrial products obtained from microorganisms include 

A) pharmacologically active agents 

B) the microbial cells themselves 

C) enzymes 

D) all of the above        (2 marks) 

iii) In Industrial microbiology, the term fermentation refers to 

A) an aerobic process 

B) a anaerobic process 

C) a series of steps carried out sequentially under aerobic and then under anaerobic 

conditions 

D) any large scale process        (2 marks) 

iv) In aerobic fermenters, 

A) maintaining an adequate energy source 

B) homogenous mixing 

C) ensuring that ensuring mixing and aeration is achieved 
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D) adjusting the pH to a desired value and maintaining that value  (2 marks) 

v) Traditionally, antibiotics were discovered by 

A) searching for specific chemical structures 

B) assaying for antibacterial materials produced by microorganisms from nature 

C) modifying existing antibiotics 

D) all of the above        (2 marks) 

vi) High yielding antibiotics strains of organisms have been obtained by 

A) improving the methods for extraction of the product 

B) improvement of culture medium 

C) gene amplification 

D) mutagenesis and strain selection      (2 marks) 

vii) Which of the penicillins in current use is an unmodified naturally occurring product 

A) ampicillin 

B) methicillin 

C) penicillin 

D) amoxicillin         (2 marks) 

viii) Secondary metabolites appear at, near or in the stationary phase. True or False. (1 mark) 

ix) Many economically valuable microbial products are primary metabolites. True or False. 

(1 mark) 

x) Semisynthetic penicillins are made by a combination of ------------- and -------------.  

Fermentation and chemical approach       (1.5 marks) 

 

6a) Mention 4 important amino acids produced industrially and their uses.  (4 marks) 
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b) What are the recent applications of steroid compounds?    (2 marks) 

Treatment of some cancers, osteoporosis, HIV and AIDS. 

c) Outline the disadvantages of using microorganisms for steroid biotransformation. (3 marks) 

• If the substrate is toxic, it can kill the microorganisms. Hence no transformation will be 

observed. 

•  Alternatively, if the micro-organisms use the substrate as an energy source (carbon source 

food), no transformed or untransformed material will be recovered. 

• Very low chemical yields are obtained due to the involvement of a complex biological 

system 

 

d) Why do soil microorganisms produce antibiotics? Mention 4 genera of antibiotic producing 

organisms.          (6 marks) 

For competitive advantage to inhibit other competing organisms for limited resources in the soil. (2 

marks) 

Streptomyces 

Bacillus 

Penicillium 

Cephalosporium 

Micromoospora (4 marks) 
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e) Briefly outline a simple experiment to screen for antibiotic producing soil microorganisms.  

Materials:  

Broth culture of S. epidermidis, 3 plates of TSA , Sterile cotton swab, Bunsen burner, Sterile cotton 

swab 

Procedure:  

1. Swirl the contents of the broth culture of S. epidermidis. Use the sterile cotton swab and glass rod 

to create a lawn, or carpet, of S. epidermidis on all of the plates of TSA.  

2. Label the bottom of the petri dish with your name, the date and the location where the soil sample 

was collected. Label the third Petri dish “control”. The control will contain only a lawn of S. 

epidermis. 

3. Sprinkle about 20-30 particles of soil on the surface of the agar (less is better than more). Wrap 

the edges of the dish with Parafilm.  

4. Gently shake the Petri dish to have the soil particles touch a variety of locations on the agar. If the 

lid has moisture on it, be careful not to shake so much that the soil sticks to the lid. Before finishing, 

agitate the plate back and forth horizontally to get the soil particles as evenly distributed as possible 

on the surface of the agar.  

5. Place the plate in the incubator at 30 
o

C lid-side up so that the soil doesn’t fall off of the agar.  

6. After 24 hours of incubation, check for the presence of antibiotic activity. This is done by looking 

for a clear area, called a zone of inhibition, surrounding a colony. Remember to never open the dish 

for a better view. To determine the affectivity of an antibiotic, measure the distance, in millimeters, 

from the edge of a colony secreting an antibiotic to the edge of the zone of inhibition. (2.5 marks) 
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MARKING GUIDES 

 

Q1a) Describe any five screening methods for de novo isolation of microorganisms of industrial 

importance.     xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx[10 mks] 

      b. Identify microbial preservation methods and describe the application of any two of these 

methods other than the standard routinely (regularly) used laboratory methods. xxxxxxxx[6 

       marks] 

 c ) Itemize the deferent fields of life in which industrial microorganisms can find application 1.5mks 

       

(a) Topic(s) covered by question: Isolation de novo of Organisms of industrial Importance, 

Metabolically inactive & metabolically active preservation techniques; Application of 

microorganisms in different fields of life.  

(b) Answer hints/keywords for each question: Enrichment, Use of toxic analogues, Enzyme 

inhibition, Animal test, Cryopreservation; Drying; periodic transfer on media; Storage in dry 

state of solid substrates; Application of organisms in food, medical and environmental 

industries  

 

     (c) Full answer to question:  

1a): Ans: Any 7 of the methods listed bellow x 1.5mks= 10.5 mks 

Isolation de novo of Organisms of industrial Importance: Although the ubiquity of micro-organism 

dictates that almost any natural ecological entity soil, water, air, pathological specimens etc may 

provide micro-organisms, if adequate screening methods are used. Some screening methods include: 

(i) Enrichment: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 0.5mk  

If the organism being sought is one which attacks a particular substrate, then soil is incubated with 

that substrate for a period of time./ Organisms able to utilize the substrate will develop in preference 

to others./ The conditions of the incubation can also be used to select the specific organism. Thus, 

if a thermophilic organism attacking the substrate is required, then the soil is incubated at an elevated 

temperature./ After a period of incubation, a dilution of the incubated soil is plated on a medium 

containing the substrate and incubated at the previous temperature (i.e, elevated for thermophile 
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search)./ Organisms can then be picked out especially if some means has been devised to select 

them. This could, for instance, be the ability to cause a cleared zone caused by the dissolution of 

particles of the substrate in the agar. Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1mks 

(ii) Testing Against Susceptible Organisms: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 0.5mk 

For the isolation of antibiotic producing organisms/ a soil solution or soil particles are introduced 

onto agar seeded with the test organism./ Colonies around which cleared zones occur are isolated 

and purified and further studied./ Sensitivity of a cell, tissue, organ or system to any material sort 

after can be utilized xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1.5mks 

(iii) Enzyme Inhibition: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx0.5mk Micro-

organisms whose broth cultures are able to inhibit enzymes associated with certain diseases/ may be 

isolated and tested for the ability to produce drugs for combating the disease./ Two methods can be 

used. In the first method the product of the reaction between an enzyme and its substrate is measured 

using spectroscopic methods. /The quantity of the inhibit in the test sample is obtained by measuring 

(a) the product in the reaction mixture without the inhibitor and/ (b) the product in the mixture with 

the inhibitor (i.e., a broth or suitable fraction of the broth whose inhibitory potency is being tested). 

/The percentage inhibition (if any) is calculated.  

The second method determines the quantity of un-reacted substrate./ For this determination the 

following measurements of the substrate are made: (a) with the enzyme and without the inhibitor 

(i.e., broth being tested);/ (b) with the inhibitor./ Percentage inhibition (if any) is determined./ The 

results obtained above enable the assessment of the existence of enzyme inhibitors and enable the 

comparison of the inhibitory ability of broths from several sources. Xxxxxxxxxxxxxxxxxxxxxx1mks 

(iv) Use of Toxic Analogues: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 0.5mk 

Toxic analogues of the material which it is desirable to accumulate/ may be used for enrichment./ 

The surviving organisms are then grown on the proper substrate/ and may under this condition be 

able to over produce the desired end-product. Xxxxxxxxxxx1mks   

(v) Morphological Changes in Microbial Test Organisms: xxxxxxxxxxxxxxxxxxxxxxxx 0.5mk 

The effect on spore germination /or change in hyphal morphology may be used to detect the 

presence of pharmacologically active products in the broth of the organism./ This method does not 

rely on the death/ or inhibition of microbial growth, which has been so widely used for detecting 

antibiotic presence in broths. xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1mks 

(vi) Animal Test: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 0.5mk 

The effect of broth on various animal body activities such as blood pressure, /immunosuppressive 

action,/ anti-coagulant activity/ are carried out in animals to determine the content of potentially 

useful drugs in the broth./ Further tests can follow if there is initial positive result 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1mks 

vii) Assays of Chemicals: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 0.5mk       

Specific chemical groups of known pharmacological properties may be sought in broths of 

micro-organisms./ Subsequent tests using any of the above methods may then be carried out if 

there is initial positive result xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1mks.  

 

b) The preservation of microorganisms is to retain their unique properties, ensure optimal long term 

viability and genetic stability. Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6                                                                                                     

Preservation methods can be grouped as either:  

A. Metabolically inactive preservation techniques: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6                                                                                        

(1) Cryopreservation: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6 
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(a) Freezing and low temperature storage in or above liquid nitrogen bellow -196 
o

C 

xxxxxx1/6 

(b) Freezing and low temperature storage in or above liquid nitrogen bellow-70
0

C  

xxxxxxxx1/6                                                                               

 

(2) Drying: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6 

(a) Preservation by shelf freeze-drying xxxxxxxxxxxxxxxxxx1/6 

(b) Preservation by spin freeze-drying  xxxxxxxxxxxxxxxxxx1/6                                                                                                                                          

(c) Preservation by liquid drying (L-drying) xxxxxxxxxxxxxx1/6                                                                                               

(d) Preservation by vacuum drying. xxxxxxxxxxxxxxxxxxxxx1/6 

B. Metabolically active methods: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6                                                                                                                   

(1) periodic transfer on agar medium    xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6                                                                                                     

(2) periodic transfer in liquid medium    xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6                                                                                                   

(3) keeping agar cultures under mineral oil  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6 

               (4) Storage in distilled water xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6 

               (5)  Storage in dry state of solid substrate eg: dry sterile soilxxxxxxxxxxxxxxxxx1/6 

               (6) Dry silica gell  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6 

               (7) Dry filter paper  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6 

               (8)  Dry Calcium carbonate xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/6 

               (9)  Storage in physiological solution e.g. in sucrose solution. xxxxxxxxxxxxxxx1/6 

Any 12 methods= 2mks 

NOTE: Maintenance of strains over a long period by metabolically active methods should be used 

only in case a strain cannot be preserved by one of the metabolically inactive methods 

Storage methods other than the standard routinely (regularly) used laboratory methods include 

methods 4 to 9 listed above. Discussion on any two attracts 4mks ie 2mks each 

c) Industrial microorganisms are employed in diverse field and for diverse products e.g:                  

Food microbiology; Biopolymers; Bioremediation; Waste biotreatment; Wastewater treatment; 

Health-care and medicine xxxxxxxxxxxxxxxxxxxxxxx Any 6x1/4= 1.5mks 

2a) Discuss the characteristics that if and when possessed by microorganisms are    

counterproductive/disadvantageous to an industrial microbiologist. Xxxxxxxxxx 9mks 

 Note: Any 12 point x 
1

/4= 3mks for Listing. Explanation Any 12x½mk= 6mks. Listing without 

explanation attracts only 
1

/4 mk 

b). Concisely describe the criteria that must be considered in the choice of raw materials for industrial 

media xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx7 mks 

c). Name eight (8) methods that can be employed for manipulating the genes of industrial 

microorganisms in strain improvement xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1.5mks  

(a) Topic(s) covered by question: Characteristics of industrial microorganisms; Raw materials 

for industrial media production; Methods for optimization of industrial microorganisms  

(b) Answer hints/keywords for each question: High and fast yielding, vigorous growth on 

inexpensive media that are readily available; Genetic engineering; conjugation; transduction; 

transformation 

(c) Full answer to question:  
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1a): Ans: 

 (i)An microorganism that produce the product of interest in small yield.xxxxxx1/4mk  

Product in large quantity meets industrial demand and cost of setting up the business plus profit is 

realized within reasonable time xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk 

(ii) An microorganism that produce the product of interest in long time. xxxxx1/4mk  

Time is money and meeting up demands in term of quantity is of essence. This helps the realization 

of the business objective xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk 

(iii) Organism that grow on expensive culture media available in small quantities xxxxx1/4mk and  

(iv) Organism that prefere/require additional growth factors xxxxx1/4mk.  

This increases overall cost of production that will not give the product competitive edge in the market 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk 

(v) The organism that do not grow vigorously xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/4mk and  

(vi)The organism that do not grow rapidly in the medium under use. xxxxxxxxxxxxxxxx1/4mk  

Rapid/vigorous growth and release of product is essential to meeting up target. Similarly it shields 

the organism from being overshadowed by contaminants xxxxxxxxxxxxxxxxxxx1/2mk   

(vii) The organism that is not amenable to genetic manipulation. xxxxxxxxxxxxxxxxxxx1/4mk  

The need for constant improvement is imperative in any organization, the flexibility of the organism 

is essential xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk 

(viii) The organism that is pathogenic. Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/4mk 

 This could leads to reversion and cretes doubt in the end users thus eroding confidence in the 

product xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk 

(ix) Organism that produces multiple products xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/4mk and  

(x)Organism that produces toxic by-products and other undesirable materials, especially if these end 

products are for internal consumption. xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/4mk  

Production of single product help the organism maximize product of interest and also reduce cost 

of purification to remove toxicants and undesirable materials xxxxxxxxxxxxxxxxxxxx1/2mk 

(xi) The organism that do not have a reasonable genetic and physiological stability. xxxxxx1/4mk  



 
 

17 
 

Reasonable genetic and physiological stability protect the organism from easy mutation that could 

be detrimental to the industrialist and protect product quality xxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk  

(xii)The organism that do not lend itself to a suitable method of product harvest at the end of the 

 fermentation  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/4mk  

Suitable method of product harvest helps reduce cost of recovering the end product and overall cost 

of the product xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk 

(xiii) Organisms which do not have physiological requirements which protect them against 

competition from contaminants xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/4mk and 

(xiv) Organism that are not reasonably resistant to predators. xxxxxxxxxxxxxxxxxxxxxxxxx1/4mk  

This gives the organism edge over contaminants and also protect losing the culture to predators 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk 

(xv) Organism that do not produce both vegetative cells and spores; but produce only mycelium   

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/4mk   

Vegetative cells and spores are easy to remove and end product recovered at reduced cost. Mycelia 

often will create problem with mixing and filters xxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk 

(xvi) Organisms that is not amenable to long term conservation. xxxxxxxxxxxxxxxxxxxxxx1/4mk  

Stock preservation is very essential for product identity. The ability to maintain stock unique 

properties, ensure optimal long term viability and genetic stability is the only sure way to product’s 

unique identity preservation. xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1/2mk  

b). Ans: Cost of the Material: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 

The cheaper the raw materials the more competitive the selling price of the final product will be.  

No matter, therefore, how suitable a nutrient raw material is, it will not usually be employed in an 

industrial process if its cost is so high that the selling price of the final product is not economical. 

xxxxxxxxx 1/2mk 

Ready availability of the Raw Material: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 

The raw material must be readily available in order not to halt production.  If it is seasonal or 

imported, then it must be possible to store it for a reasonable period. xxxxxxxxxxxxxxxxxx 1/2mk 

Transportation Costs: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 

Proximity of the user-industry to the site of production of the raw material is a factor of great 

importance, because the cost of the raw material and of the finished material and hence its 

competitiveness on the market can all be affected by the transportation costs. The closer the source 

of the raw material to the point of use the more suitable it is for use if all other conditions are 

satisfactory. xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 
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Ease of Disposal of Wastes Resulting from the Raw Materials:   xxxxxxxxxxxxxxxxxxxxxx 1/2mk 

The disposal of industrial waste is rigidly controlled in some countries its disposal especially where 

government intervention is rigid could be expensive. When choosing a raw material therefore the 

cost, if any, of treating its waste must be considered. xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 

Uniformity in the Quality of the Raw Material and Ease of Standardization: xxxxxxxxxxxx 1/2mk 

The quality of the raw material in terms of its composition must be reasonably constant in order to 

ensure uniformity of quality in the final product and the satisfaction of customer/consumer 

expectations. xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 

Adequate Chemical Composition of Medium: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 

The medium must have adequate amounts of carbon, nitrogen, minerals and vitamins in the right 

quantities and proportions necessary for the optimum production of the commodity in question. 

The demands of the micro-organisms must also be met in terms of what compounds they can utilize. 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk                  

Presence of Relevant Precursors:xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 

The nature of the finished product in many cases depends to some extent on the components of the 

medium. The levels of the components added must be such that they do not adversely affect 

production.xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 1/2mk 

c). Ans: Improvement of strains can be achieved via: 

i. Selecting suitable producing strains from a natural population with the varying genetic  

configurations;  

ii.  Regulating the activity of the enzymes;  

iii. Manipulating the organism so that the material can find its way more easily into the environment;  

Manipulation of the genetic apparatus in a producing organism via:  

iv. Gene amplification by physiological methods;  

v. Mutation; 

vi. Transduction; 

vii. Conjugation ; 

viii. Transformation; 

ix. Heterokaryosis; 

x. Parasexual recombination; 

xi. Protoplast fusion; 

xii. Genetic engineering 

MARKING GUIDE SECTION C 

(Correct option in bold) 

5. i) Which of the following trait would not be important for a microorganism used in industrial 

processes? 

A) fast growth 
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B) amenable to genetic manipulation 

C) prokaryotic 

D) synthesizes one or more products in high yield    (2 marks) 

ii) Important industrial products obtained from microorganisms include 

A) pharmacologically active agents 

B) the microbial cells themselves 

C) enzymes 

D) all of the above        (2 marks) 

iii) In Industrial microbiology, the term fermentation refers to 

A) an aerobic process 

B) a anaerobic process 

C) a series of steps carried out sequentially under aerobic and then under anaerobic 

conditions 

D) any large scale process        (2 marks) 

iv) In aerobic fermenters, 

A) maintaining an adequate energy source 

B) homogenous mixing 

C) ensuring that ensuring mixing and aeration is achieved 

D) adjusting the pH to a desired value and maintaining that value  (2 marks) 

v) Traditionally, antibiotics were discovered by 

A) searching for specific chemical structures 

B) assaying for antibacterial materials produced by microorganisms from nature 

C) modifying existing antibiotics 

D) all of the above        (2 marks) 

vi) High yielding antibiotics strains of organisms have been obtained by 

A) improving the methods for extraction of the product 

B) improvement of culture medium 

C) gene amplification 
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D) mutagenesis and strain selection      (2 marks) 

vii) Which of the penicillins in current use is an unmodified naturally occurring product 

A) ampicillin 

B) methicillin 

C) penicillin 

D) amoxicillin         (2 marks) 

viii) Secondary metabolites appear at, near or in the stationary phase. True or False. (1 mark) 

ix) Many economically valuable microbial products are primary metabolites. True or False. 

(1 mark) 

x) Semisynthetic penicillins are made by a combination of ------------- and -------------.  

Fermentation and chemical approach       (1.5 marks) 

 

6a) Mention 4 important amino acids produced industrially and their uses.  (4 marks) 

 

b) What are the recent applications of steroid compounds?    (2 marks) 

Treatment of some cancers, osteoporosis, HIV and AIDS. 

c) Outline the disadvantages of using microorganisms for steroid biotransformation. (3 marks) 
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• If the substrate is toxic, it can kill the microorganisms. Hence no transformation will be 

observed. 

•  Alternatively, if the micro-organisms use the substrate as an energy source (carbon source 

food), no transformed or untransformed material will be recovered. 

• Very low chemical yields are obtained due to the involvement of a complex biological 

system 

 

d) Why do soil microorganisms produce antibiotics? Mention 4 genera of antibiotic producing 

organisms.          (6 marks) 

For competitive advantage to inhibit other competing organisms for limited resources in the soil. (2 

marks) 

Streptomyces 

Bacillus 

Penicillium 

Cephalosporium 

Micromoospora (4 marks) 

e) Briefly outline a simple experiment to screen for antibiotic producing soil microorganisms.  

Materials:  

Broth culture of S. epidermidis, 3 plates of TSA , Sterile cotton swab, Bunsen burner, Sterile cotton 

swab 

Procedure:  

1. Swirl the contents of the broth culture of S. epidermidis. Use the sterile cotton swab and glass rod 

to create a lawn, or carpet, of S. epidermidis on all of the plates of TSA.  

2. Label the bottom of the petri dish with your name, the date and the location where the soil sample 

was collected. Label the third Petri dish “control”. The control will contain only a lawn of S. 

epidermis. 

3. Sprinkle about 20-30 particles of soil on the surface of the agar (less is better than more). Wrap 

the edges of the dish with Parafilm.  

4. Gently shake the Petri dish to have the soil particles touch a variety of locations on the agar. If the 

lid has moisture on it, be careful not to shake so much that the soil sticks to the lid. Before finishing, 

agitate the plate back and forth horizontally to get the soil particles as evenly distributed as possible 

on the surface of the agar.  

5. Place the plate in the incubator at 30 
o

C lid-side up so that the soil doesn’t fall off of the agar.  
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6. After 24 hours of incubation, check for the presence of antibiotic activity. This is done by looking 

for a clear area, called a zone of inhibition, surrounding a colony. Remember to never open the dish 

for a better view. To determine the affectivity of an antibiotic, measure the distance, in millimeters, 

from the edge of a colony secreting an antibiotic to the edge of the zone of inhibition. (2.5 marks) 
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COVENANT UNIVERSITY 
CANAANLAND, KM 10 IDIROKO ROAD  

P.M.B 1023 OTA, OGUN STATE, NIGERIA 
 

TITLE OF EXAMINATION: B.Sc. PROGRAMME EXAMINATIONS  

                   

COLLEGE: SCIENCE & TECHNOLOGY     

DEPARTMENT: BIOLOGICAL SCIENCES 

PROGRAMME: Microbiology 

SESSION: 2015/2016                   SEMESTER: Omega  

COURSE CODE: MCB 422    CREDIT UNIT: 3 

COURSE TITLE: Fermentation and Substrate - Enzyme Biotechnology 

INSTRUCTION: Answer Four Questions in all. Two from each Section 

TIME ALLOWED:  3hrs 

 

Section   A 

1a. Discuss the important differences between intracellular and extracellular enzymes in 

 relation to their relevance in enzyme technology  

                                   7.5 Marks 

b.  Write short notes on the following terms: 

 

i) Fermentation      ii)      Pasteurization      iii)     Tyndallization                  10 Marks 

 

2a. Discuss the roles of five important Microbial enzymes used for industrial processes 

                                   7.5 Marks 

  b. Discuss the major steps involved in downstream processing after fermentation 

                                    10 Marks 

3a. Discuss the sequence of reactions in the glycolytic pathway      10 Marks 

b.     Discuss the different functions of intermediary metabolism in relation to the starting materials      

 and the state of different biological processes                   7.5 Marks 

Section B 

4a.   With the aid of an annotated diagram only, describe the functions of a typical anaerobic  

 stirred tank fermentor                                                                                       15 Marks    

b.    Identify materials that can be used for constructing a fermentor  2.5 Marks 

5a.   Discuss process control in fermentor operations, indicate the demerits and merits 

 associated with each control factors        10 Marks 
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b.   With the aid of diagrams only attempt to classify continuous microbial cultivation 

 (fermentor) systems        7.5 Marks 

6a.   Discuss beer production stating concisely the contributions of each step and ingredients   

 employed in the production processes     15 Marks  

 b.  Compare and contrast continuous fermentation and batch fermentation  2.5 Marks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Tutorial Questions for MCB 422 
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1. Discuss the next stage after the completion of Fermentation in industrial processes 

2. What are the end products of the down streaming Process? 

3. Discuss the first step in product Recovery 

4. What is the difference between intracellular and extracellular metabolites? 

5. Write short notes on the types of chromatography techniques used for separation and their 

principles 

6. Discuss the principle of Lyophilization 

7. What are single celled proteins? 

 

 

 

Answers 

1. When fermentation is complete, it is necessary to recover the end products. The process 

of recovering the end products is known as the downstreaming process. Downstream 

processing also known as Product recovery is the extraction and purification of a 

biotechnological product from fermentation. It is a complex procedure. It is as important 

as the fermentation process itself. It requires expertise and technical skills of chemists, 

process engineers and bioscientists  

2. The end products of the down streaming process are the following: 

Antibiotics 

Amino Acids 

Vitamins 

Organic Acids 

Industrial enzymes 

Vaccines  

3. The downstream processing of metabolites is a multistage operation divided into the 

following: 

 Solid-liquid separation 

 Release of intracellular products 

 Concentration 

 Purification 

 Formulation  
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Solid-liquid Separation is the first step in product recovery. It is the separation of whole 

cells (Cell biomass) and other insoluble ingredients from the culture broth. The term 

harvesting of microbial cells can also be used for the separation of cells from the culture 

medium  

4. Intracellular metabolites: These are products located within the cells e.g. vitamins and 

enzymes 

Extracellular metabolites: These are present outside the cells (Culture fluids) e.g. most 

antibiotics (Penicillin ,Streptomycin), amino acids, alcohol, citric acid, some enzymes 

(amylases, proteases) 

5. The biological products of fermentation (Proteins, pharmaceuticals, diagnostic 

compounds and research materials) are effectively purified by chromatography. 

Chromatography is an analytical technique dealing with the separation of closely related 

compounds from a mixture  

The following are the types of chromatography techniques used for separation and their 

principles 

Gel Filtration or size exclusion             Size and Shape 

Ion-exchange     Net Charge 

Chromatofocussing    Net Charge 

Affinity      Biological affinity and molecular 

recognition 

Hydrophobic interaction              Polarity (hydrophobicity of molecules) 

Immobilized metal-ion affinity             Metal ion binding 

6. Lyophilization is the most preferred method of drying and formulation of a wide range of 

products – pharmaceuticals, foodstuffs, diagnostics, bacteria, viruses. It is also known as 

freeze drying. This is mainly because freeze drying usually does not cause loss of biological 

activity of the desired product. Lyophilization is based on the principle of sublimation of a 

liquid from a frozen state. Lyophilization is a process more commonly known as freeze-

drying. The word is derived from Greek, and means "made solvent-loving". This process 

is a way of drying something that minimizes damage to its internal structure. Because it is 

a relatively complex and expensive form of drying, it is limited to those materials which 

are sensitive to heat and have delicate structures and substantial value. One of the only 

substances which cannot be preserved effectively by freeze-drying is mammalian cells, 

which are too fragile. The preferred method of preservation in the biotechnology industry, 

lyophilization is regularly used to preserve vaccines, pharmaceuticals, and other proteins. 

Freeze-drying is also used to preserve special food products, eliminating the need for 
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refrigeration. Freeze-dried food is eaten by mountain climbers and astronauts. 

Lyophilization is used by botanists to preserve flower samples indefinitely. Because the 

process of freeze-drying removes most of the water from the sample, freeze-dried materials 

become highly absorbent, and merely adding water can restore the sample to something 

close to its original state. 

7. Single-cell protein (SCP) typically refers to sources of mixed protein extracted from 

pure or mixed cultures of algae, yeasts, fungi or bacteria (grown on agricultural wastes) 

used as a substitute for protein-rich foods, in human and animal feeds. Single-cell 

proteins develop when microbes ferment waste materials (including wood, straw, 

cannery, and food-processing wastes, residues from alcohol production, hydrocarbons, or 

human and animal excreta). The problem with extracting single-cell proteins from the 

wastes is the dilution and cost. They are found in very low concentrations, usually less 

than 5%. Engineers have developed ways to increase the concentrations including 

centrifugation, flotation, precipitation, coagulation, and filtration, or the use of semi-

permeable membranes. The single-cell protein must be dehydrated to approximately 10% 

moisture content and/or acidified to aid in storage and prevent spoilage. The methods to 

increase the concentrations to adequate levels and the de-watering process require 

equipment that is expensive and not always suitable for small-scale operations. It is 

economically prudent to feed the product locally and soon after it is produced. 

MCB 422. FERMENTATION AND SUBSTRATE-ENZYME BIOTECHNOLOGY 

1a.       Identify the environmental factors that must be controlled in a fermentor operation 

b.          Compare and contrast anaerobic and aerated fermentor operations  

c.          Discuss the control of each of the factors identified in 2a above  

 

2a. Discuss brewing processes  

b.          In a tabular form, identify the functions of the raw materials for brewing  

c.          Compare and contrast continuous and batch fermentor operations 

 

3a. Describe the major parts of a fermentor, stating the functions of each of the parts and the 

overall role of fermentors in enzyme technology 

b. Discuss the important differences between intracellular and extracellular enzymes in 

relation to   their relevance in enzyme technology 

 

http://en.wikipedia.org/wiki/Protein
http://en.wikipedia.org/wiki/Algae
http://en.wikipedia.org/wiki/Yeasts
http://en.wikipedia.org/wiki/Fungi
http://en.wikipedia.org/wiki/Bacteria
http://en.wikipedia.org/wiki/Microbes
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4a. Discuss the roles of five important Microbial enzymes used for industrial processes 

b. Discuss the major steps involved in downstream processing after fermentation 

 

5a.      State the various microorganisms involved in the production of the following fermented     

Alcoholic Beverages: (1.) Pito.  (2.) Keffir Beer.  (3.) Burukutu. 

b.(i).    What are the problems associated with the spoilage of palm – wine? 

(ii).      What are the research effort made by the Federal Institute of Industrial Research, Oshodi 

            (FIIRO) in ensuring an enhanced shelf life of the drink. 

 

6a.       Define fermentation with reference to food, stating precisely its unique function. 

(b).      Explain the following fermentation processes: 

(i).       Natural fermentation 

(ii).      Back slopping 

(iii).     Controlled fermentation 

(c).      Describe the processes involved in the production of the following: 

(i).       Ogi 

(ii).     Yoghurt 

 

7a. Draw and label a typical aerated stirred tank batch fermentor 

  b. Explain the function of each labeled parts in 1a above. 

  c. Write short notes on materials for constructing fermentor 

  d. List ten areas/products for which continuous fermentation has found use  

     

8a. Discuss the undesirable consequences of foaming (foam formation) in industrial fermentation 
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      b. Write short notes on any seven parameters that must be controlled in a typical fermentor 

operation 

      c. With the aid of diagram only represent the following continuous fermentation processes: 

      i.  Single state continuous fermentation 

     ii.  Re-cycled single state continuous fermentation 

     iii. Re-cycled multiple stage simple chain continuous fermentation 

     iv. Multiple substrate addition simple chain continuous fermentation 

     v.  Re-cycled pipe flow continuous fermentation. 
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COVENANT UNIVERSITY 

CANAANLAND, KM 10, IDIROKO ROAD 

     P.M.B 1023, OTA, OGUN STATE, NIGERIA. 

 
TITLE OF EXAMINATION:  B.Sc. EXAMINATION 

COLLEGE:  SCIENCE AND TECHNOLOGY 

DEPARTMENT:  BIOLOGICAL SCIENCES 

SESSION:  2015/2016      SEMESTER: ALPHA 

COURSE CODE: MCB 423     CREDIT UNIT: 3 

COURSE TITLE:  Medical Entomology  TIME: 3 Hours 

INSTRUCTIONS: Answer any FOUR questions in all 

 

1a) State the general characteristics of the following and for each give a representative example: 

i) Entomustraca   ii) Anoplura    iii) Psychididae   iv) Acarina   (4 Marks) 

  b)  Name the agents that transmit the following diseases or parasites: 

       i) Loa loa  ii) Diphyllobotrium latum  iii) Wuchereria bancroftii   iv) Nagana 

      v) Rickettsia prowazeki    vi) Plasmodium falciparum      vii) African relapsing fever     (7 Marks) 

 c)  Differentiate between mechanical and biologicaltransmissionof vector-borne diseases. With named 

examples, describe anterior and posterior station of transmission.     (6½ Marks) 

        

2a) Apart from disease transmission, briefly describe the medical importance of arthropods.  

(7½ Marks) 

   b) Discuss the factors that qualify arthropods as effective vectors for disease transmission. Substantiate your 

answers with named examples.                (10 

Marks) 

  

3a) Write concisely on classification of Myiasis. Discuss the control and prevention of myiasis.  

 (10½ Marks) 

b) List the causative agents of filariasis in humans. Discuss the life cycle and control of a named           

filarial worm.        

  (7 Marks) 

4a) In a tabular form, name the parasites and their disease relations transmitted by the different species of 

mosquito.        

  (12 Marks) 

b) Discuss the life cycle of the insect vector of malaria and how this knowledge could be used in         

the control of the disease.        

 (5½ Marks) 

5 a) Give three examples of the following: 

i. Arthropod vectors involved in arbovirus epidemiology   (1½ marks) 

ii. None human hosts involved in arbovirus epidemiology   (1½ marks) 
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(b) Using a schematic diagram only, describe the all the possible life cycles that an arbovirus can undergo. 

        

   (7½ marks) 

(c) Discuss major measures employed in combating the arthropod vectors involved in the transmission of 

arboviruses.        

  (5 marks)  

(d) An individual that have been vaccinated against the Dengue fever virus can still get infected with 

Dengue fever virus. Explain why.      (2 marks) 

 

6 a) State and explain the three major categories of symptoms associated with arthropod- borne virus 

diseases.       

 (3 marks) 

(b) State the major conditions required to establish, in a community, a yellow fever cycle from an 

infected traveler who has just returned from an endemic community.  (2 marks) 

(c) Describe the symptoms of acute and toxic yellow fever and describe the sequence of events leading 

from acute to toxic yellow fever.     (3½ marks) 

(d) Outline three major and most effective approaches to the prevention of arbovirus diseases. Justify why 

each is selected as one of the most effective.   (9 marks)    
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COVENANT UNIVERSITY 

CANAANLAND, KM 10, IDIROKO ROAD 

     P.M.B 1023, OTA, OGUN STATE, NIGERIA. 

 
TITLE OF EXAMINATION:  B.Sc. EXAMINATION 

COLLEGE:  SCIENCE AND TECHNOLOGY 

DEPARTMENT:  BIOLOGICAL SCIENCES 

SESSION:  2015/2016      SEMESTER: ALPHA 

COURSE CODE: MCB 423     CREDIT UNIT: 3 

COURSE TITLE:  Medical Entomology  TIME: 3 Hours 

INSTRUCTIONS: Answer any FOUR questions in all 

MARKING GUIDE 

 

1. (a) Give three example of the following; 

i. Arthropod vectors involved in arbovirus epidemiology  1.5 marks 

Guide: 0.5 mark for each correct vector listed including; 

1. Mosquitoes 

2. Ticks 

3. Sandflies 

 

ii. None human hosts involved in arbovirus epidemiology  1.5 marks 

Guide: 0.5 mark for any three correct none human host listed including; 

1. Birds 

2. Horses 

3. Bats 

4. Rodents 

5. Monkeys 

 

(b) Using a schematic diagram only, describe the all the possible life cycles that an arbovirus 

can undergo.         7.5 marks 

Guide: 2.5 mark for ach correct broad cycle clearly and correctly indicated.  
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(c) Discuss major measures employed in combating the arthropod vectors involved in the 

transmission of arboviruses.       5.0 marks 

Guide: 1 mark for every correct measure discussed including; 

1. Use of insecticides 

2. Use of insect treated nets 

3. Genetic manipulations aimed at sterilizing the vectors 

4. Eradication of breeding grounds. 

5. Biological control 

6. Destruction of larva 

  

(d) An individual that have been vaccinated against the Dengue fever virus can still get 

infected with Dengue fever virus. Explain why.     2.0 marks 

 

Guide: 2 marks for any of the possible reasons given below; 

This is because Dengue fever virus has several serotypes therefore vaccination against one strain 

does not protect an individual from infection from the other strains. It is possible that the individual 

in this case may have become infected with a strain other than the strain for which he/she was 

previously vaccinated. 

 

Secondly, it is possible that the vaccine used for the initial vaccination failed, therefore the individual 

was actually not protected like they thought they were which may be why the person became infected.   

 

Another reason may be that the lifeline of the vaccine elapsed and the individual needed a booster 

immunization but failed to get it. This may also account for the individual getting infected again. 

https://www.google.com.ng/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiYqPOWscXMAhUMDsAKHV2MAXgQjRwIBw&url=http://www.cdc.gov/yellowfever/transmission/&bvm=bv.121421273,d.ZGg&psig=AFQjCNF1fE10m8DbdSJKTU68I_Bbcxnh5A&ust=1462621824146605
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2. (a) State and explain the three major categories of symptoms associated with arthropod borne 

virus diseases.        3 marks 

Guide: 3 marks for each symptom category described 

1. Fever of undifferentiated type with or without maculopapular rash 

2. Encephalitis – inflammation of the brain 

3. Haemorrhagic fevers 

 

(b) State the major conditions required to establish, in a community, a yellow fever cycle 

from an infected traveller who has just returned from an endemic community. 2 marks 

Guide: 1 mark each for any correct 2 conditions stated 

1. Sufficient viremia in infected person to transmit 

2. Presence of appropriate insect vector 

3. Presence of susceptible hosts  

 

(c) Describe the symptoms of acute and toxic yellow fever and describe the sequence of 

events leading from acute to toxic yellow fever.    3.5 marks 

Guide: 1¼ mark each for collect description of each type symptom category and 1 mark for 

description of events leading from toxic to acute 

 Acute: Fever, chills, headache, dizziness, backache followed by nausea and vomiting. 

 

 Toxic: Fever, jaundice, renal failure and haemorrhagic manifestations 

 

 Most patients recover from the acute phase of the disease following the incubation period 

and a brief progression of the disease. Some cases, usually about 15% fail to recover fully 

and would usually relapse after a few days with more life threatening symptoms characteristic 

of the the toxic phase. The mortality rate is usually about 20% or higher. 

 

  

(d) Outline three major and most effective approaches to the prevention of arbovirus 

diseases. Justify why each is selected as one of the most effective.   9 marks  

Guide: 3 marks each for each approach duly justified  

 

1. If vaccine for the arbovirus, vaccination of uninfected persons would be a very effective 

prevention methods.  

2. Control of the arthropod vectors implicated in the arbovirus disease cycle. 

3. Create awareness about the arbovirus, its mode of transmission, vectors involved, availability 

of vaccines and need for vaccination etc.  

 
 
 

 

 

 

3a) Write concisely on classification of Myiasis. Discuss the control and prevention of myiasis. 
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 Myiasis is the infestation of live human and vertebrate animals with dipterous larvae, which at 

least for a period, feed on the host's dead or living tissue, liquid body substances, or ingested food. 

It is a relatively frequent occurrence in humans in rural, tropical and subtropical regions. 

Classifications of Myiasis 

Superficial myiasis - occurs when flies attracted to open or infected wounds or to odoriferous 

discharges from the eyes, ears, nose, mouth, or vagina, lay their eggs on these areas. 

 Dermal 

sub-dermal 

Nasal (nasopharyngeal) Myiasis - Obstruction of nasal passages and severe irritation. In some 

cases facial edema and fever can develop. Death is not uncommon.  

Ocular/Ophthalmomyiasis-  Fairly common, this causes severe irritation, edema, and pain. 

Cutaneous Myiasis - Painful, slow-developing ulcers or furuncle- (boil-) like sores that can last for 

a prolonged period.  

intestinal/enteric - results from ingestion of food contaminated with eggs or larvae and may 

produce cramps, nausea, vomiting, and diarrhea. Within a short time, however, the organisms are 

destroyed by gastrointestinal juices and passed in the feces.  

Urogenital -   

Aural Myiasis - Crawling sensations and buzzing noises. Smelly discharge is sometimes present. 

If located in the middle ear, larvae may get to the brain.  

Obligate myasis 

Facultative myasis 

 

 (10½ Marks) 

b) List the causative agents of filariasis in humans. Discuss the life cycle and control of a named           

filarial worm. 

  Brugia malayi 
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 Wuchereria bancrofti  

 Onchocerca volvulus 

 Loa loa 

 Mansonella perstans 

 Onchocerca volvulus 

 Mansonella ozzardi 

Any 4 x ½ = 2 marks 

Life cycle of Wuchereria bancrofti or any of the worms listed above 

 During a blood meal, an infected mosquito introduces third-stage filarial larvae onto the skin of 

the human host, where they penetrate into the bite wound.   

 They develop in adults that commonly reside in the lymphatics. 

 The female worms measure 80 to 100 mm in length and 0.24 to 0.30 mm in diameter, while the 

males measure about 40 mm by .1 mm.   

 Adults produce microfilariae measuring 244 to 296 μm by 7.5 to 10 μm, which are sheathed and 

have nocturnal periodicity, except the South Pacific microfilariae which have the absence of 

marked periodicity.  

  The microfilariae migrate into lymph and blood channels moving actively through lymph and 

blood.  

  A mosquito ingests the microfilariae during a blood meal.  After ingestion, the microfilariae lose 

their sheaths and some of them work their way through the wall of the proventriculus and cardiac 

portion of the mosquito's midgut and reach the thoracic muscles.  

  There the microfilariae develop into first-stage larvae and subsequently into third-stage infective 

larvae. The third-stage infective larvae migrate through the hemocoel to the mosquito's proboscis 

and can infect another human when the mosquito takes a blood meal. 

3 marks 

Control of filariasis 

Control intermediate hosts (flies, mosquitoes)- insecticides 

            Sanitation 

            Personal Hygiene 

Treatment with antifilarial drugs like albendazole 

2 marks 

         (Total =7 Marks) 
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Control methods 

 Eradicate the adult flies before they can cause any damage and is called vector control.  

 Treatment once the infestation is present, and concerns the infected animals (or humans). 

 The principal control method of adult populations of myiasis inducing flies involves 

insecticide applications in the environment where the target livestock is kept. 

Organophosphorus or organochlorine compounds may be used, usually in a spraying 

formulation.  

 

Prevention 

 Removing the environment most favourable to the flies, such as by docking (removal of 

the tail). Another example is the crutching of sheep, which involves the removal of wool 

from around the tail and between the rear legs, which is a favourable environment for the 

larvae. Another more permanent practice which is used in some countries is mulesing, 

where skin is removed from young animals to tighten remaining skin – leaving it less prone 

to fly attack.  

 General improvement of sanitation, personal hygiene, and extermination of the flies by 

insecticides. Clothes should be washed thoroughly, dried away from flies, and ironed. The 

heat of the iron kills the eggs of myiasis-causing flies. 

 One alternative prevention method is the SIT (Sterile Insect Technique) where a 

significant number of artificially reared sterilized (usually through irradiation) male flies 

are introduced. The male flies compete with wild bred males for females in order to 

copulate and thus cause females to lay batches of unfertilized eggs which can't develop 

into the larval stage. 

 

4a) In a tabular form, name the parasites and their disease relations transmitted by the different species of 

mosquito.          (12 Marks) 

 

S/N Mosquito sp Disease Transmitted Parasite 
1 Anopheles Malaria 

Filariasis 
 

Plasmodium sp. 
Wuchereriabancrofti 
Brugiamalayi 
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Encephalitis Arboviruses 

2 Aedes Yellow fever (Africa) 
Dengue 
Chikungunya 
rift valley fever 
bancroftian filariasis 

 
 
 
 
Wuchereria bancrofti 
 

3 Culex Bancroftianfilariasis 
 Encephalitis 
West Nile fever 
Encephalitis 
 
 

Wuchereria bancrofti 
 

4 Mansonia Filariasis 
Chikungunya 

Wuchereriabancrofti 
 

 4mks 2 dis per org x ½ 
(X4)=4mks  

2 examples x 4x ½ = 
4mks 

 

 

b) Discuss the life cycle of the insect vector of malaria and how this knowledge could be used in         

the control of the disease.   

 

Like all mosquitoes, anophelines go through four stages in their life cycles: egg, larva, pupa, 

and imago. The first three stages are aquatic and last 5–14 days, depending on the species and 

the ambient temperature. The adult stage is when the female Anopheles mosquito acts as 

malaria vector. 

 

 

 

 

 

 

 

 

 

Life cycle of female Anopheles mosquito  
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The knowledge of the life cycle of the parasite and that of the insect vector help to interrupt the stages of 

development and hence reduce the rate of proliferation of the parasite in the following ways: 

 Eggs are laid on surface of stagnant water- eliminate breeding sites by filling, leveling and 

draining water collections. 

 Anti larval control measures 

- Use of chemicals like kerosene, diesel to cut off air supply to larvae and pupae 

- Paris green and organophosphorus compounds are used as larvicidal agents 

- Biological control of larvae- introduction of fishes like Gambusia afinis and Lebister 

reticulatus which feed on mosquito larvae 

Anti-adult mosquito measures 

- Residual sprays using chemicals such as DDT, malathion and propoxur (OMS33) 

- Space sprays- pyrethrum extracts sprayed as aerosols indoors  

- Genetic control –methods like introduction of sterile male, cytoplasmic incompatibility, sex 

distortion and gene replacementare being tried. 

 

(5½ Marks) 
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