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Lab1 

Isolation of Industrial Microorganisms from Soil and their Potential 

to Produce Antibiotics 

 

Introduction 

 

Microorganisms are used extensively to provide a vast range of products and services. They have 

proved to be particularly useful because of:   

1. The ease of their mass cultivation 

2.  Speed of growth 

3.  Use of cheap substrates (which in many cases are wastes) 

4. The diversity of potential products.  

5. Their ability to readily undergo genetic manipulation.  

The major sources of microbial cultures for use in industrial microbiology were natural materials 

such as soil and waters. There are few hundred species of microorganisms that are used to make 

useful products. These are called industrial microorganisms, they include: 

1. Bacteria 

2. Actinomycetes (filamentous bacteria such as Streptomyces) 

3. Molds (filamentous fungi): Penicillium chrysogenum, Penicillium notatum,  Aspergillus 

niger, Aspergillus oryzae 

4. Yeasts : Saccharomyces cerevisiae , Candida utilis 

The microorganisms employed by industry have been isolated from nature, and in many cases, 

were modified using classic mutation-selection procedures. Genetic engineering has replaced this 

more traditional approach to developing microbial strains of industrial importance. 

The first task for an industrial microbiologist is to find a suitable microorganism for use in the 

desired process and has the following characteristics. 

   (a) Genetically stable 

   (b) Easy to maintain and grow 

   (c) Well suited for extraction or separation of desired products 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lab2` 

Isolation of Bacillus sp from soil and their potential to produce 

bacteriocin 

 

 

 Introduction 

Bacteriocins are proteinaceous toxins produced by a great number of Gram (+) bacteria and 

Gram (-) bacteria to inhibit the growth of similar or closely related bacterial strain(s). They are 

typically considered to be narrow spectrum antibiotics. However, the major differences between 

bacteriocins and antibiotics are that:   

 Bacteriocins restrict their activity to strains of species related to the producing species 

and particularly to strains of the same species. Antibiotics on the other hand, have a wider 

activity spectrum. 

 Bacteriocins are ribosomally synthesized and produced during the primary phase of 

growth, though antibiotics are usually secondary metabolites.  

 Bacteriocins usually have low molecular weight (rarely over 10 kDa). 

 

 

 The purpose of this laboratory:  
The purpose of this experiment is to:  

1. Isolate Bacillus strains from soil. 

2. Discover the bacteriocin-producing Bacillus. 

 

 

 Procedure 
1. Isolation of Bacillus spp. from soil 

 Collect soil samples from cultivated or uncultivated soils from different locations.  The 

samples should be taken up to a depth of 10 cm after removing approximately 3 cm of the 

soil surface. Place them in polyethylene bags. 

 Add 1gm of soil sample in test tube containing 9 ml distilled water and vortex   

vigorously to dissolve the particles. 

Put the soil sample in water bath at 70C for 10 min, this is done to kill off some of bacteria in 

soil that compete with those of the genus Bacillus which usually form spores in the dry soil 

and will grow on media. 
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Lab3//Maintenance and preservation of industrial strains 

    

The purpose of this laboratory:  
1. Learn the main methods that used to maintain and preserve the pure cultures of industrial 

strains.  

2. Complete the work from the previous laboratory, which includes: 

 Identification and pure culture of strains isolated from the soil (Streptomyces and Fungi) 

 Antimicrobial activity test.  

 

Introduction:  
Once a microorganism has been isolated and grown in pure culture, it becomes necessary to 

maintain the viability and purity of the microorganism by keeping the pure cultures free from 

contamination.  

Normally in laboratories, the pure cultures are transferred periodically into a fresh medium (sub 

culturing) to allow continuous growth and viability of microorganisms. The transfer is always 

subject to aseptic conditions to avoid contamination. 

Since repeated sub culturing is time consuming, it becomes difficult to maintain a large number 

of pure cultures successfully for a long time. In addition, there is a risk of genetic changes as 

well as contamination. Therefore, it is now being replaced by some modern methods that do not 

need frequent sub culturing. These methods include refrigeration, paraffin method, 

cryopreservation, and lyophilization (freeze drying). 

  

1. Periodic Transfer to Fresh Media 

 This method is based on maintain strains by periodically preparing a fresh culture from 

the previous stock culture.  

 The culture medium, the storage temperature, and the time interval at which the transfers 

are made vary with the species and must be determined in advance.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lab4//Production of single cell protein (SCP) from yeast  

Introduction 

      The terms single-cell protein SCP refers to the dried microbial cells or total protein extracted 

from pure microbial culture, which can be used as food supplement to human and animals. 

Different kinds of microorganisms can be used to produce SCP such as algae, fungi, yeast and 

bacteria. These microorganisms can utilize inexpensive feedstock and wastes as sources of 

carbon and energy for growth to produce biomass, proteins or amino acids.  

SCP contains high protein content (60 – 80% of dry cell weight), fats, carbohydrates, nucleic 

acids, vitamins, and minerals. It is also rich in essential amino acids such as Lys and Met 

The production of single cell protein can be achieved by using waste materials as the substrate, 

especially food processing wastes and agricultural wastes such as wood shavings, sawdust, corn 

cobs and many others.   

Yeast is widely used to produce SCP. At the beginning of production process, concentration of 

sugar prefers to be low to promote the growth and reproduction of yeast. It is important to 

provide good aeration because anaerobic conditions lead to alcohol production. Also, the 

temperature should be 28-32○C and pH at 4-5 to prevent bacterial contamination. 

 

The purpose of the laboratory: 
The purpose of this laboratory is to produce single cell protein from yeast using dates extract as a 

substrate.  

 

Procedure in the lab  
1. Preparation of the inoculum: prepare the yeast Saccharomyces cerevisiae from the 

local commercial backers by mixing 5gm of yeast with 25ml of warm (29°C) sterilized water 

in a flask.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=amino+acid


 

lab5 

Production of Ethanol (biofuel) using wastepaper as a feedstock  

❖ Introduction  

Many chemical compounds are prepared by the action of microorganisms, acting on  appropriate 

starting materials. One of the oldest of such processes is the preparation of  ethyl alcohol 

(ethanol) from carbohydrates (sugars) by fermentation.  Ethanol production by yeast (ethanol 

fermentation) is a biological process in which  sugars such as glucose, fructose, and sucrose are 

converted into cellular energy and  thereby produce ethanol and carbon dioxide as metabolic 

waste products. Because yeasts perform this conversion in the absence of oxygen, ethanol 

fermentation is classified as  anaerobic ‘ 

For this experiment, the microorganism is yeast which will convert glucose to ethanol by  

fermentation according the following chemical reaction:   

C6H12O6 → 2 C2H5OH + 2 CO2  

As the alcohol concentration increases, the yeast suffers inhibition and ultimately death.   

The maximum concentration of alcohol in water that most yeast can tolerate is about  12%.  

 

There are many environmental conditions that affect yeast cell growth and the kinetics of  

chemical reactions within living cells. These include the availability of major and minor  

nutrients, the temperature, pH, and dissolved oxygen concentration.  

 

The amount of dissolved oxygen in the fermentation broth has major implications for the  reactions 

that occur in yeast. When oxygen is present,  

respiration occurs, converting simple  sugars to biomass and carbon dioxide. In the absence of 

oxygen, yeast switch to alcoholic  fermentation.  

 

The fermentative production of bioethanol using waste papers is carried out in two steps: a) 

Saccharification: It is usually achieved using fungi as it is cellulolytic in nature and  can 

hydrolyze cellulose present in the substrates to simple sugars. 

 

 Generally this  step is carried out by commercially available cellulase enzyme which is very  

expensive. In our laboratory an attempt was made to design an economical process  by the 

use of intact fungal organism as a source of cellulase enzyme instead of  commercially 

available 

 

 

 

 

 

 

 

 



  

 

Industrial Biotechnology Lab. 6 

Production of cellulase by microorganisms ∙ 

Introduction  

Cellulose is one of the main components of plant cell walls. It consists of long chains of  

glucose molecules. These can be broken down by a number of fungi and bacteria found in  

soil and by certain bacteria in rumen (the grass-digesting part of the gut) in cows and  other 

ruminants. These microbes produce cellulase enzymes that can degrade certain  types of 

cellulose outside the cell into products which include glucose. Cellulolytic  bacteria include 

species of Cellulomonas, Pseudomonas and Ruminococcus. Cellulolytic  fungi include 

Chaetomium, Fusarium, Myrothecium and Trichoderma. You are going to  investigate the 

effectiveness of enzymes in breaking down different types of papers.   

A large part of paper is the chemical substance called cellulose. Paper is made from  woody 

plants and cellulose makes up 40-50% of the cell walls of plants. The molecules  are very 

large and very long – so they are not soluble in water. But if they are digested or  broken 

down by enzymes from microbes, they are changed into smaller molecules that  will 

dissolve in water. Once the cellulose is broken down, microbes (and other living  things) 

can use it as nutrient. In this investigation you will find out how microbes in the  soil 

change paper over a few weeks. You might be able to find out about paper in our  rubbish 

and cellulose in composting as part of this investigation.  

∙ The aims of this practical are:  

∙ to investigate how quickly different kinds of paper decompose under the action of soil  

microbes  

∙ to explore the role of soil microbes in the carbon cycle ∙ to 

introduce the use of enzymes in industrial processes  

∙ Procedure in the lab  

1. Label 6 test tubes A-F, and add the date.  

2. Use the graduated pipette and filler to place 5 cm3 of nutrient broth in a test tube.  Carefully 

drop in a 1 cm x 2 cm sample of filter paper. 
 
 
 
 
 
 
 
 
 



 
 

Lab. 7  

Solid State Fermentation  

Production of Protease by Aspergillus niger   

Introduction  

Proteases are a group of enzymes that catalyzes the hydrolysis of the peptide bonds of target 
proteins.  They are also called proteolytic enzymes or proteinases. Proteases differ in their 
ability to hydrolyze  various peptide bonds. Each type of protease has a specific kind of peptide 
bonds that breaks.  Examples of proteases include: fungal protease, pepsin, trypsin, 
chymotrypsin, papain, bromelain, and  subtilisin  

The common protease producing microbes are Aspergillus sp., Aeronomas sp., Alcaligenes 
sp., Bacillus sp., Staphylococcus sp. and Pseudomonas sp.  

The present uses of the protease in industrial applications are as:   

(a) biological detergents  

(b) Baking—dough modification/gluten weakening and flavour 
improvement. (c) Beer brewing.  

(d) Leather manufacture.  

(e) Cheese manufacture—clotting of milk protein and.   

(f) Meat manufacture.  

(g) Flavour control and production in food products.  

(h) Waste treatment, e.g. recovery of silver from spent photographic film.   

Solid State Fermentation (SSF) is the cultivation of micro organisms under controlled 
conditions in  the absence of free water. It has emerged as a potential technology for the 
production of microbial  products such as industrial enzymes, nutrient enriched animal feeds, 
fuel, food, industrial chemicals  and pharmaceutical products. SSF systems offer numerous 
advantages over submerged fermentation  (SmF) system, including high volumetric productivity, 
relatively higher concentration of the products,  requirement for simple fermentation equipments, 
easier to meet aeration requirements and easier  downstream processing. 

 

 



Lab8/Dilution and Plating of Bacteria and Growth Curve 

Introduction 

 

Perhaps the most widely used technique for the study of bacteria is the 

growth of a microbe of interest in a liquid nutrient medium, followed by 

dilution and plating on a solid agar medium. Here the theory is that one 

colony arises from one organism. Each colony is then referred to as a 

colony forming unit (CFU). In addition to providing an estimate of bacterial 

numbers, this procedure allows the opportunity to obtain pure culture 

isolates. Often times, researchers will measure the turbidity of the liquid 

culture at different time intervals using a spectrophotometer. The 

comparison of turbidity with plating results allows for a quick estimation of 

bacteria numbers in future studies. These techniques are used in all aspects 

of microbiology including clinical and environmental microbiology. The 

growth of a bacterial isolate will be followed as a function of time to 

illustrate the various phases of growth that occur in liquid culture. 

Intuitively one can recognize that bacterial growth (via cell division) in 

liquid media will continue to occur until: a) nutrients become limiting; or b) 

microbial waste products accumulate and inhibit growth. To understand and 

define the growth of a particular microorganism, cells are placed in a flask 

in which the nutrient supply and environmental conditions are controlled. If 

the liquid medium supplies all the nutrients 
 

required for growth and 
 



 

lab9/ 

Introduction Natural pigments are synthesized by living organisms, such as plants, 
animals, fungi and bacteria.  
 
Prodigiosin (C20H25N3O) is a linear tripyrrole red pigment and bioactive 
secondary metabolite that accumulates on cell membranes and intracellular 
granules.  
 
Although S. marcescens is the major producer of prodigiosin, this pigment is also 
produced by other bacteria, such as Streptomyces coelicolor, S. lividans, Hahella 
chejuensi, Pseudovibrio denitriccans, Pseudoalteromonas rubra, P. denitrificans, 
Vibrio gazogenes, V. psychroerythreus, Serratia plymuthica and Zooshikella 
rubidus.  
 
Prodigiosins have recently received renewed attention for their antialgal, 
antibacterial, antifungal, antimalarial, antiprotozoal, anticancer, 
immunosuppressive, antiproliferative and UV-protective activities  
 
its insecticidal activity was also reported  
Because of its potential use in medical and textile applications prodigiosin is 
attracting an increasing interest.  
 
The production of prodigiosin has been shown to be influenced by many factors, 
such as species type and environmental factors, including inorganic phosphate 
availability, dissolved oxygen level, light, media composition, temperature, pH 
and incubation time 
 
A cost reduction in prodigiosin production could be achieved using inexpensive 
substrates. Potential substrates, such as vegetable oils ethanol  
cassava wastewater, corn steep liquor and squid pen powder have been 
investigated. 
 
 
 
 
 
 



 

Lab10/ Isolation and identification of probiotic  from 
dairy 

 

Probiotics are living organisms that are used as food additives with beneficial effects on the 

healthy body by setting microbial balance in gastrointestinal tract 

 

Lactic acid bacteria (LAB) as protective cultures are common probiotic organisms that are 

considered safe due to having specific characteristics. Main genera of LAB are Leuconostoc, 

Enterococcus, Lactobacillus, Lactococcus, Bifidobacterium, Pediococcus, and Streptococcus 

 

These bacteria cause reduction of gastrointestinal diseases by increasing benefit microorganisms' 

growth and reducing pathogens' population mechanisms 

 

LAB are widely distributed in the environment that can prevent the growth of pathogenic 

microorganisms by producing particular substances 

 

According to scientific reports, antiallergic and anticancer effects, increasing fat loss and 

immune response of the host, improvement symptoms of irritable bowel syndrome, intestinal 

inflammation, and antibiotic-induced diarrhea are other useful effects of probiotics 

 

Nowadays, probiotics are used not only as a driver of growth but also as a stimulator of the 

immune system and prevention of many diseases 

 

Food probiotic products because of their nutritional value and health sector over the past parallel 

to the therapeutic effects are taken into consideration 

 

Lactobacilli are Gram-positive and catalase-negative bacteria that are known as most important 

probiotics and desirable gut microflora 

 

They are normal flora of mouth, intestine, and female genital tract with important role in the control of 
undesirable microorganisms that can be considered as natural biopreservatives 


