




The methods for the preparation of 
permanent stains. 

the structure and the working 
principle of the fermenter.



Learning Objectives
1. Describe the methods for the preparation of 

permanent stains. 

2. Describe the structure and the working 
principle of the fermenter



Success criteria 

1. Knows differences between permanent and temporary 
preparations.

2. Describes the stages of preparation of permanent 
preparations.

3. Explains the importance of each stage of the preparation.

1.Know about fermenters. Complete the diagram of ‘typical’ 
fermenter. 

2.Describe arrangement and work principles of fermenter.



Terminology 

• Fixation, Dehydration, Embedding, Sectioning, Staining/Mounting , 
Aseptic technique



Describe the methods for the preparation of 
permanent stains. 

-What is a permanent stain? 
-How is a permanent stain 
different than a temporary? 
-What are some reasons for / 
against temporary / permanent? 





Terminology – Permanent Stain 
English Russian

Fixation 
Dehydration
Embedding
Sectioning
Staining/Mounting 
Aseptic technique

Фиксация
Обезвоживание
Внедрение/Вставлять
Секционирование
Окрашивание / установка
Асептическая техника





The basic steps of a permanent stain (specimen)

1. Fixation – treatment of tissue with chemical agent.

2. Dehydration & Clearing – removal of water from tissue sample.

3. Embedding – Infiltration of tissue sample with paraffin.

4. Sectioning – Cutting tissue sample by section into specific equal increments.

5. Mounting and Staining – Placing the tissue sample on adhesive glass slides.  



FIXATION









DEHYDRATION & CLEARING







EMBEDDING





SECTIONING







MOUNTING AND STAINING





COMMONLY USED STAINS

1. Hematoxylin -Specialized stains that differentiate the 
fibrous components of the extracellular matrix.

2.  Eosin – Stains that differentiate between acidic and 
basic cellular components.

3.  Toluidine Blue - Metallic salts that precipitate on tissue 
forming metal deposits.





HISTOCHEMISTRY
1. Periodic Acid Schiff (PAS) -  Is a staining method used to detect polysaccharides 

(e.g. glycogen, glycoproteins, glycolipids and mucins in tissues.

2. Feulgen Reaction -  Is used to identify chromosomal material or DNA in cell 
specimens.

3. Gomori-Takamatsu - a method for localizing the alkaline phosphatase enzyme.

4. Mordant - Is a substance used to set dyes on tissue sections by forming a 
coordination complex with the dye which then attaches to the tissue.  It may be 
used for intensifying stains in cell or tissue preparations.

5. Counterstain - Is a stain with colour contrasting to the principal stain, making the 
stained structure more easily visible.



HEMATOXYLIN



EOSIN



MASSON'S TRICHOME



ORCEIN'S ELASTIC STAIN



WEIGERT'S ELASTIC STAIN



SILVER STAIN



IRON HEMATOXYLIN STAIN



PERIODIC ACID-SCHIFF



WRIGHT AND GIEMSA STAINS



4.   Describe the structure and the working principle of 
the fermenter











Batch Culture

• Fermentation is carried out in a closed fermenter, with nothing 
added or removed during the process (except venting of gas)

• Microorganisms and nutrients are left for a set period of time, 
during which the nutrient stock is depleted

• The advantage of a batch culture is that the fermenter can be used 
for different reactions with each separate use

• A disadvantage of a batch culture is that it results in significant 
periods of idle time between use, resulting in higher costs





Continuous Culture

• Fermentation is carried out in an open fermenter, with nutrients 
added and product removed at a steady rate throughout

• This results in a continuous reaction with no idle time, reducing 
labour costs and increasing product yields

• A disadvantage of continuous culture is that there is a higher risk of 
contamination due to the constant adjustments

• Continuous fermentation is feasible only when the inoculated cells 
are genetically stable



Bacteria Dividing • http://www.cellsalive.com/ecoli.htm



Asexual Reproduction :  Binary Fission

Do you 
remember? 



Logarithmic or Sigmoid Exponential or J-shaped



Microorganisms Standard Growth Curves

Logarithmic or Sigmoid 
 1. It occurs when the resources 
are limited.

2. Population seldom grows 
beyond the carrying capacity of 
ecosystem

3. A stationary or steady phase is 
reached.

4. Population seldom crashes.

Exponential or J-shaped
1. It occurs when the resources are 
abundant.

2. Population passes well beyond the 
carrying capacity of the ecosystem.

3. A stationary or steady phase is 
seldom achieved.

4. Population crashes ultimately due 
to mass mortality.

5. It has two phases, lag and log. 

6. It occurs in fewer organisms, e.g., 
Lemmings, algal bloom.



1.  Answer the questions about growth curves.

2. On the blank area of your Microbiology 
metabolism worksheet answer the following: 

“With respect to oxygen, explain the main forms of 
metabolism in microorganisms”. 



Complete the following table for the two types of growth curves:
growth curve shows unlimited, 

unchecked 
growth

growth limited 
by extrinsic or 

intrinsic factors

shape of curve
(S or J)

shows carrying 
capacity for a 
population.

typical of short 
term or long 
term growth

exponential
 

xxxx  J  short term

logistic
 

 xxxx S xxxx long term

Directions:  For each of the following scenarios circle whether the population growth would best be represented by a logistic or 
exponential growth curve.

a. a strep bacterium invades your throat and reproduces for 4 hours     exponential 

b. the flea population  on a rat is monitored for 5 weeks with flea powder added logistic

c. loggerhead turtle populations are tracked for 5 years in the Atlantic   logistic

d. a lucky yeast cell falls into your glass of grape juice and reproduces for 10 hours  exponential

e. bull frog population in a local pond is monitored for 3 seasons logistic







• https://www.youtube.com/watch?v=YX_b02KYN9g


