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CULTURE TECHNIQUES
It depends on the ability to grow and maintain
microorganisms in the laboratory, and this is possible
only if suitable culture media are available.
A culture medium is a solid or liquid preparation used
to grow, transport, and store microorganisms.
To be effective, the medium must contain all the
nutrients the microorganism requires for growth.

Specialized media are essential in the isolation and
identification of microorganisms, food analysis,
industrial biotechnology
Although all microorganisms need sources of energy,
carbon, nitrogen, phosphorus, sulfur, and various
minerals,
the precise composition of a satisfactory medium will
depend on the species one is trying to cultivate
because nutritional requirements vary so greatly.

Knowledge of a microorganism’s normal
habitat often is useful in selecting an
appropriate culture medium because its
nutrient requirements reflect its natural
surroundings.
Frequently a medium is used to select and
grow specific microorganisms or to help
identify a particular species.
In such cases the function of the medium also
will determine its composition.

Complex Media
Media that contain some ingredients of unknown chemical
composition are complex media.

Such media are very useful, as a single complex medium may
be sufficiently rich and complete to meet the nutritional
requirements of many different microorganisms.
In addition, complex media often are needed because the
nutritional requirements of a particular microorganism are
unknown, and thus a defined medium cannot be constructed.

Complex media contain undefined components like peptones,
meat extract, and yeast extract.

Peptones are protein hydrolysates prepared by partial
proteolytic digestion of meat, casein, soya meal, gelatin, and
other protein sources. They serve as sources of carbon,
energy, and nitrogen.
Beef extract and yeast extract are aqueous extracts of lean
beef and brewer’s yeast, respectively. Beef extract contains
amino acids, peptides, nucleotides, organic acids, vitamins,
and minerals

Yeast extract is an excellent source of B vitamins as well as
nitrogen and carbon compounds.
Three commonly used complex media are
(1) nutrient broth, (2) tryptic soy broth, and (3) MacConkey
agar.

Agar is a sulfated polymer composed mainly of Dgalactose, 3,6-anhydro-L-galactose, and D-glucuronic acid
It usually is extracted from red algae.
Agar is well suited as a solidifying agent because after it has
been melted in boiling water, it can be cooled to about 40 to
42°C before hardening and will not melt again until the
temperature rises to about 80 to 90°C.

Agar is also an excellent hardening agent because
most microorganisms cannot de grade it.
Other solidifying agents are sometimes employed.
For example, silica gel is used to grow autotrophic
bacteria on solid media in the absence of organic
substances and to determine carbon sources for
heterotrophic bacteria by supplementing the medium
with various organic compounds

Synthetic or Defined Media
Some microorganisms can be grown on relatively
simple media containing CO2 as a carbon source
(often added as sodium carbonate or bicarbonate),
nitrate or ammonia as a nitrogen source, sulfate,
phosphate, and a variety of minerals

Such a medium in which all components are known
is a defined medium or synthetic medium.

Many chemoorganotrophic heterotrophs also can be
grown in defined media with glucose as a carbon
source and an ammonium salt as a nitrogen source.
Not all defined media are as some may be constructed
from dozens of components.
Defined media are used widely in research, as it is
often desirable to know what the experimental
microorganism is metabolizing

HOW DO GET YOUR ORGANISM
OF INTEREST NOW THAT YOU
HAVE YOUR MEDIA

Isolation of Pure Cultures
In natural habitats microorganisms usually grow in
complex, mixed populations containing several species.
This
presents
a
problem
for
the
microbiologist/industrialist because a single type of
microorganism cannot be studied adequately in a mixed
culture.
One needs a pure culture, a population of cells arising
from a single cell, to characterize an individual species.
There are several ways to prepare pure cultures; a few
of the more common approaches are

CULTURE TECHNIQUES

The Pour Plate
The original sample is diluted several times to reduce the
microbial population sufficiently to obtain separate
colonies when plating
Then small volumes of several diluted samples are
mixed with liquid agar that has been cooled to about
45°C, and the mixtures are poured immediately into
sterile culture dishes.
After the agar has hardened, it is incubated, each cell is
fixed in place and forms an individual colony.
The colonies growing on the surface, will individually
be sub-cultured to fresh medium to obtain pure culture

The Spread
The spread plate is an easy, direct way of
achieving this result.
A small volume of dilute microbial mixture
is transferred to the centre of an agar plate
and spread evenly over the surface with a
sterile bent-glass rod.

The dispersed cells develop into isolated
colonies. Because the number of colonies
should equal the number of viable
organisms in the sample, spread plates can
be used to count the microbial population.

PRESERVATION OF INDUSTRIALLY IMPORTANT
MICROORGANISMS
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 onto or 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

TYPES OF CULTURE PRESERVATION
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.

Objectives:
 Retain the viability.
 Avoid contamination.
 Eliminate genetic change.
Repeated sub-culture may results in:
 Small probability of mutations and
degenaration.
 Risk of contamination may occur.

1. Refrigeration (Traditional Method)
Culturing isolates on agar slants on suitable media
Then subculture onto fresh slants at regular
intervals.
After incubation at suitable temperature, store
the subculture in a refrigerator until required, or
until the next subculturing is due.
Culture grown on agar slant may be stored in
refrigerator (5º C) or a freezer (-20º C, -80º C)

At this temperature range the metabolic
activities of microbes slow down greatly.
As a result, bacterial metabolism will be
very slow and only less quantity of nutrients
will be utilized.

DISADVANTAGES OF TRADITIONAL METHOD
Cannot be used for long time storage because not only the nutrients get
utilized but also waste products get accumulate, killing the microbes.

Risk of contamination – in time, it is possible for important isolates to be
completely overgrown by contaminants.
Loss of viability – if subculturing is not carried out at the required
intervals and the cultures are inadequately stored, sensitive isolates may
lose viability and be irrecoverable.
Genetic drift and mutation – every subculture carries a potential for
genotypic and phenotypic changes such as loss of virulence and resistance
factors, or reduced motility.

Storage in Saline Suspension
Bacteria require salts for various metabolic
activities. But at high concentration, salts act
as
bacteriostatic
(temporary
growth
inhibitor).
Hence, bacterial culture is preserved in 1%
salt concentration in screw-capped tubes to
prevent evaporation. The tubes are stored at
room temperature

2. Paraffin Method/ preservation by overlaying
cultures with mineral oil
This is a simple and most economical method of maintaining
pure cultures of bacteria and fungi.
In this method, sterile liquid paraffin is poured over the slant
(slope) of culture and stored upright at room temperature.
The layer of paraffin ensures anaerobic conditions and prevents
dehydration of the medium.
This condition helps microorganisms or pure culture to remain
in a dormant state and, therefore, the culture can be preserved
for months to years (varies with species).

The advantage of this method is that we can
remove some of the growth under the oil
with a transfer needle, inoculate a fresh
medium, and still preserve the original
culture.
The simplicity of the method makes it
attractive, but changes in the characteristics
of a strain can still occur.
Good results have been obtained in
maintaining yeast cultures under oil.

The medium used for both
maintenance
and
general
cultivation is MY agar
The agar is solidified with the
tubes in an upright position. The
surface of the agar is inoculated
and the cultures incubated 1 or 2
days at 25oC
then a layer of sterile mineral oil
approximately 1 cm deep is placed over
the growth.
Then the cultures are stored at
approximately 5oC, and transfers made
at 2-year intervals

STORAGE IN DEHYDRATED FORM
Use Freeze-drying technique.
 a.k.a lyophilisation.

 Freeze-drying is a process where water and other
solvents are removed from a frozen product
via sublimation. Sublimation occurs when a
frozen liquid goes directly to a gaseous state
without entering a liquid phase.
 It is recommend using slow rates of cooling as
this will result in the formation of vertical ice
crystal structures, thus allowing for more efficient
water sublimation from the frozen product.
Freeze-dried products are hygroscopic and must
be protected from moisture during storage

 method that can be used to suspend the
metabolism of bacterial and fungal cultures and
to stabilise them for long term storage.
 standard practice for large commercial and
national culture collections.
 not suitable for smaller laboratories that only need
to maintain a small stock culture collection, need
for costly freeze-drying equipment,
 the process is time consuming and requires skilled
staff to ensure that no contamination occurs.

PROCEDURE FOR FREEZE-DRYING
TECHNIQUE
A thick suspension of bacterial cells or fungal spores prepared in
a suitable suspending medium, such as 10% skim milk, or a
specific lyophilisation buffer.

This suspension is then dispensed into small glass
vials or a specific container and frozen -60 to -78
degree centigrade.
Once frozen, the plugged or loosely capped
vials are placed in the drying chamber of a
freeze dryer and dried under vacuum for 2 – 24
hours to remove water in the frozen state.
A secondary drying step may also be applied by
attaching the vials to the manifold of the freeze
dryer for a further 2 – 12 hours.

When drying is complete, the vial is sealed
and then stored in the dark at 8º C or less. Or
stored in a refrigerator

Many species of bacteria preserved by this method have
remained viable and unchanged in their characteristics for
more than 30 years.
Lyophilized cultures are revived by opening the vials, adding
liquid medium and transferring the rehydrated cultures to a
suitable growth medium.
Advantages:
Only minimal storage space is required. Hundreds of
lyophilized cultures can be stored in a small area.
Small vials can be sent conveniently through mail to other
microbiology laboratories when packaged in special sealed
mailing containers.
Lyophilized cultures can be revived by opening the vials,
adding liquid medium, and transferring the rehydrated culture
to a suitable growth medium.

Cryopreservation (Storage under liquid
nitrogen).
The metabolic activities of microorganisms may be
reduced by storage at very low temperature (-150º C
to – 196º C) using liquid nitrogen storage
containers.
In this method, the microorganisms of culture are
rapidly frozen in liquid nitrogen at -196°C in the
presence of stabilizing agents such as glycerol or
Dimethyl Sulfoxide (DMSO) that prevent the cell
damage due to formation of ice crystals and
promote cell survival.

This liquid nitrogen method has been
successful with many species that cannot be
preserved by lyophilisation and most
species can remain viable under these
conditions for 10 to 30 years without
undergoing change in their characteristics,
however this method is expensive

PROCEDURE FOR STORAGE UNDER
LIQUID NITROGEN
Growth culture to max stationery
phase in liquid medium

Separate cell from liquid medium
Resuspend the cell in cryoprotective
agent (10-15 % glycerol) to minimise
damage.
The suspension is dispensed into suitable
containers such as small screw capped
vials, which are then immersed in or
suspended in liquid nitrogen

Storage under liquid nitrogen

 May use cryoprotectant beads for
long term microbial stock culture
storage; porous beads is designed
to allow spores and cell to attach
to their surface, providing some
degree of protection against
damage during freezing.
 Disadv: expensive and problem if
apparatus failure to operate well.

Liquid nitrogen
storage containers

Cryoprotectant
beads

Sordelli’s method of preservation
This is a method of preservation simpler than
freeze drying, but as reliable as latter.
This method can be safely used when the
samples to be preserved are small in quantity.
In this method, the culture should be
preserved or incubated on solid medium for
the required period.
This tube containing the culture can be stored
at room temperature away from light.

PROCEDURE FOR Sordelli preservation
Growth culture to max stationery phase in solid
medium
The inoculum is emulsified in a loopful of horse serum
and is deposited on the inner wall of the small tube,
which is inserted into another large tube

A small quantity of phosphorus pentoxide is placed at the
bottom or the outer tube with the help of glass rod

The inner tube must be placed in such a way that it is held
over the bottom of the outer tube but not directly touching
the chemical placed at the bottom.
The outer tube is then connected to a vacuum pump
and after the air is removed, the outer tube is sealed.

Preservation at -40 degree centigrade in glycerol

Cultures can be preserved for a number of
years in glycerol at a temperature of -40
degree centigrade in a freezer.
In this method, about 2ml of glycerol solution
is added onto the agar slant culture.

PROCEDURE Preservation at -40 degree
centigrade in glycerol
• 2ml of glycerol solution is added onto the agar slant culture.
1

2

3

4

• The culture can be emulsified by shaking the culture and emulsion is
transferred to ampoules with each ampoule having 5ml of culture.

• These ampoules are placed in a mixture of industrial methylated
spirit and carbon dioxide and are frozen rapidly at -70 degree
centigrade.

• The ampoules are then removed and placed directly in a deep freeze
at -40 degree centigrade

PROCEDURE PRESERVATION In SOIL
Soil borne bacteria and fungi can be stored in their natural habitat i.e.;
soil.

About 5g of soil sample is autoclaved at 15lb pressure for 30 minutes
and inoculated with 1ml of aqueous suspension of cells/spores.

The microorganisms are allowed to grow for 10 days and the soil
culture
thus
obtained
is
stored
in
refrigerator.

Microorganisms tend to undergo less variation in soil than in agar

DNA TECHNIQUES AND FUTURE IMPACT
The advent of new molecular technologies in genomics and
proteomics is shifting traditional techniques for classification,
identification, and characterization of microorganisms toward
methods based on the elucidation of specific gene sequences or
molecular components of a cell.
In particular, the recent advances of modern molecular
techniques in genomics and proteomics have offered attractive
alternatives to conventional microbiological procedures for
characterizing and identifying microorganisms.
These new methods can provide a rapid, multidimensional data
output with taxonomically relevant molecular information on
both individual strains and whole populations

Metagenomic
This is the use of rapid DNA sequencing and other modern
genomic techniques to study consortia of microbes directly
in their natural environment bypassing the need for isolation
and laboratory cultivation of individual species
The field began with culture-independent retrieval of 16S
rRNA genes from the environment by amplifying DNA
directly from environmental samples using PCR protocols.
Since genes encoding 16S rRNA from small ribosomal
subunits(small subunit of RNA) are highly conserved, it was
possible to determine whether a given sequence of 16S
rRNA represented a new species and to which known
species it was most closely related.

This genotypic techniques is based on profiling an
organism's genetic material (primarily its DNA) unlike
the phenotypic techniques that is based on profiling an
organism's metabolic attributes and some aspect of its
chemical composition.
The advantage of genotypic techniques over
phenotypic methods are that:
 they are independent of the physiological state of an
organism;
they are not influenced by the composition of the
growth medium or by the organism's phase of growth

Genotypic microbial identification methods
Genotypic microbial identification methods can be broken
into two broad categories:
(1) Pattern- or fingerprint-based techniques
Pattern-based techniques typically use a systematic method to
produce a series of fragments from an organism's
chromosomal DNA.
These fragments are then separated by size to generate a
profile, or fingerprint, that is unique to that organism and its
very close relatives.
With enough of this information, researchers can create a
library, or database, of fingerprints from known organisms, to
which test organisms can be compared. When the profiles of
two organisms match, they can be considered very closely
related, usually at the strain or species level.

At present, fingerprinting techniques are the most
commonly used genotypic methods for bacterial
identification.
The most widely used of these methods are shown in
table 1.
Repetitive element PCR (rep-PCR)
Amplified fragment length polymorphism (AFLP)
Random amplification of polymorphic DNA all utilize
PCR to amplify multiple copies of short DNA fragments
using defined sets of primers.
These methods are designed to take advantage of DNA
polymorphisms in related organisms that may accrue as a
result of a variety of evolutionary mechanisms.

Multiplex PCR uses unique PCR primer sets for
more than one organism; these sets can be separated
on the basis of amplicon size as a way of rapidly
identifying more than one microbe at a time in a
mixed sample.

Identifying and Characterizing microorganisms in an Era
of Genomics and Proteomics
METHOD

TECHNOLOGY

APPLICATION

a. Repetitive element polymerase chain reaction (repPCR)

Polymerase chain reaction (PCR) primers target specific
repetitive elements randomly distributed in the chromosomes
of bacteria and archaea

Identification at the species and strain levels

b. Amplified fragment length polymorphism

Restriction digestion of chromosomal DNA is followed by
PCR using adapters coupled to the restriction sites.

Identification at the species and strain levels

c. Riboprinting

Restriction digest of chromosomal DNA is followed by
probing for ribosomal genes

Identification at the species and strain levels. Often used in
quality control and assurance

d. Random amplification of polymorphic DNA

A set of arbitrary short primers are used to randomly amplify
short stretches of chromosomal DNA

Comparison of strain of species

e. Multiplex PCR

Multiple PCR primers are used for diagnostic genes

Identification of multiple species in mixed samples such as
food and clinical specimens

COMMON FINGERPRINTING METHODS

(2) sequence-based techniques.
Sequence-based techniques rely on determining the
sequence of a specific stretch of DNA, usually, but
not always, associated with a specific gene.
In general, the approach is the same as for
genotyping: a database of specific DNA sequences is
generated, and then a test sequence is compared with
it.
The degree of similarity, or match, between the two
sequences is a measurement of how closely related the
two organisms are to one another.
A number of computer algorithms have been created
that can compare multiple sequences to one another
and build a phylogenetic tree based on the results

Identifying and Characterizing microorganisms in an
Era of Genomics and Proteomics
Method

Technology

Application

Common DNA sequencing method
1.

Small-subunit ribosomal gene
sequencing (SSU rDNA)

Conserved primers are used to amplify and then
sequence the SSU rDNA genes; sequences are
then compared with a database

The current gold standard in bacterial
identification and determination of evolutionary
relatedness; may not distinguish strains or
species within genus

1.

Multilocus sequence typing (MLST)

DNA sequencing of a specific subset of
conserved and semi conserved genes for a given
species is followed by a comparison of
concatenated sequences

Typing of pathogenic bacteria; epidemiology

1.

Multilocus sequence analysis

DNA sequencing of a specific subset of
conserved genes is followed by a comparison of
of concatenated sequences; this methos uses
fewer genes than MLST does (2 or 3)

Provides more robust identification at the
species level than traditional SSS rRNA gene
sequencing

Both fingerprinting techniques and sequence-based methods
have strengths and weaknesses.
Traditionally, sequence-based methods, such as analysis of the
16S rRNA gene, have proved effective in establishing broader
phylogenetic relationships among bacteria at the genus, family,
order, and phylum levels,
whereas fingerprinting-based methods are good at
distinguishing strain- or species-level relationships but are less
reliable for establishing relatedness above the species or genus
level.
When these methods are coupled with other phenotypic tests,
this creates a polyphasic approach that is the standard for
describing new bacterial species.

Microorganisms of Industrial importance
and their roles
1. Lactic Acid Bacteria (LAB)
They are Gram-positive
non-spore forming cocci, coccobacilli or rods with a DNA
base composition of less than 53mol% G+C
They generally are non respiratory and lack catalase.
Although they lack catalase, they possess superoxide dismutase
and have alternative means to detoxify peroxide radicals,
generally through peroxidase enzymes
They ferment glucose primarily to lactic acid, or CO2 and
ethanol.

Lactic Acid Bacteria is conventionally reserved for
genera
in
the
order
Lactobacillales,
which
includes Lactobacillus, Leuconostoc, Pediococcus,
Lactococcus and Streptococcus e.t.c.
Because they obtain energy only from the metabolism of
sugars, lactic acid bacteria are restricted to environments in
which sugars are present.
They have limited biosynthetic ability, having evolved in
environments that are rich in amino acids, vitamins,
purines and pyrimidines, so they must be cultivated in
complex media that fulfil all their nutritional requirements

In the foods industry: Lactic acid bacteria are among the
most important groups of microorganisms used in food
fermentations.
They contribute to the taste and texture of fermented
products

They inhibit food spoilage bacteria by producing growthinhibiting substances and large amounts of lactic acid.
As agents of fermentation LAB are involved in making
yogurt, cheese, cultured butter, sour cream, sausage,
cucumber pickles, olives and sauerkraut,
but some species may spoil beer, wine and processed
meats.

In milk fermentation Lactococcus lactis
cultures are used for aroma and acid
production.
The organism Lactococcus lactis subsp.
diacetilactis converts milk citrate to diacetyl,
which gives a special buttery flavor to the
finished product.
The use of these microorganisms with skim
milk produces cultured buttermilk, and when
cream is used, sour cream is the result.

Streptococcus lactis: use in the production of
Nisin (a small hydrophobic protein).
It is nontoxic to humans and affects mainly
gram-positive
bacteria,
especially
Enterococcus faecalis.
Nisin can be used particularly in low-acid
foods to improve inactivation of Clostridium
botulinum during the canning process
or to inhibit germination of any surviving
spores.

S. thermophilus and L. bulgaricus. Are use
in production of yogurt
With these organisms growing in concert,
acid is produced by Streptococcus, and
aroma components are formed by the
Lactobacillus.

In the pharmaceutical industry, bacteria are used to produce
antibiotics, vaccines, and medically-useful enzymes.
Examples are:
Actinomycetes such as Streptomyces produce tetracyclines,
erythromycin, streptomycin, rifamycin and ivermectin
Bacillus and Paenibacillus species produce bacitracin and
polymyxin
Penicillium chrysogenum: penicillin
Streptomyces griseus: streptomycin

Bacterial products are used in the manufacture of vaccines for
immunization against infectious disease.
Vaccines against diphtheria, whooping cough, tetanus, typhoid
fever and cholera are made from components of the bacteria
that cause the respective diseases.
It is significant to note here that the use of antibiotics against
infectious disease and the widespread practice of vaccination
(immunization) against infectious disease have drastically
increased the quality of life and the average life expectancy of
individuals.

Corynebacteria
 Corynebacteria are characterized by their diverse origins. They
are found in numerous ecological niches and are most often used
in industry for the mass production of amino acids and nutritional
factors
 The most commomly used corynebacteria is Corynebacterium
glutamicum
 Several characteristics of C. glutamicum makes it useful in
biotechnology.
 It is not pathogenic
 does not form spores
 grows quickly
 has relatively few growth requirements
 has no extracellular protease secretion and
 has a relatively stable genome

 The particular the amino acid produced by C. glutamicum is
glutamic acid.

 Glutamic acid is used as a common additive in food
production, where it is known as monosodium
glutamate (MSG).
 Food industries and Beverage: As flavor enhancer (in MSG,
species, soft drink and wine).
 Cosmetics: Glutamic Acid is widely used as Hair restorer
and wrinkle removal (preventing aging).

Acetic acid bacteria (AAB)
They are a group of gram-negative bacteria
which oxidize sugars or ethanol and produce acetic
acid during fermentation
That means we have two types/group of AAB:
1. Those that oxidixes carbon precursors produce
acetic
acid
e.g.
Clostridium,
Eubacterium,
Acetobacterium, Peptostreptococcus
2. Those that produce acetic acid via oxidation of
ethanol
e.g.
Acetobacter,
Gluconobacter,
Gluconoacetobacter, and Acidomonas

Acetobacter (A. aceti) and Gluconobacter are
the most common AAB use in vinegar
production.
vinegar was considered as:
The first biologically-produced preservative
A pickling agent
as a flavouring agent,
and, in a diluted form, as a beverage.

Aspergillus niger
Contributes to the biotechnology industry by
providing useful enzymes for the food industry
such as amylases, lipases, cellulases, xylanases and
proteases.
Also, it is one of the top contributors for citric acid
production world wide

Citric acid
Uses of citric acid
Beverages: as flavour enhancer, as preservative. Eliminate
haze due to trace metals, prevents colour and flavour
deterioration.
In wine: prevents turbidty, inhibits oxidation, adjust pH
In soft drink: gives a cool taste, maintains carbonation
Food and candy: in confectionary-enhances flavour; inverts
sucrose; prevents oxidation. Produces darker colours in hard
candies, jams and jellies and adjust pH.
In frozen foods- neutralizes residual lye; protects ascorbic
acid from oxidation, inactivates trace metals, inactivate
oxidative enzymes by lowering the pH to prevent changes in
colour and flavour

In dairy products-acts as an antioxidants, and
emulcifier in cheese, ice cream etc.
Pharmaceuticals----as solvent and flavouring
agent. To produce effervescence when combined
with bicarbonate

Cosmetics—as antioxidants and synergist
Other industrial uses –for the treatment of boiler
water and in metal plating
In detergent- as a builder

In tanning and textile
In removal of corrosive gases

The Yeast
Saccharomyces cerevisiae (baker’s or
brewer’s yeast)
Its role in the food (baking) industry
(a) Bread making
A small quantity of Baker’s Yeast is added to wheat
flour.
The kneaded flour is kept at a warm temperature for
a few hours. It swells up. The phenomenon is called
leavening.
Leavening is caused by secretion of three types of
enzymes by yeast.

They are amylase, maltase and zymase.
Amylase causes breakdown of a small quantity of starch into
maltose sugar.
Maltase converts maltose into glucose. Glucose is acted upon
by zymase.
Zymase is a complex of several enzymes of anaerobic
respiration which brings about fermentation.
Fermentation of glucose mainly forms ethyl alcohol and
carbon dioxide. The two cause swelling or leavening of the
dough. The leavened dough is baked. Both carbon dioxide
and ethyl alcohol evaporate making the bread porous and
soft.

In addition to the above mentioned widely
consumed and need based products there are
several other highly in-demand industrial
products derived exclusively from molds that
are being used largely across the globe
Fusarium moniliforme: product of interest is
Gibberellic acid: uses----

Plant- growth hormone;
In the germination of barley to produce malt;

In setting of fruit and seed production

Aspergillus wentii-Pectinases,
Aspergillus aureus:protease

Both products are used as clarifying agents in
fruit-juice industries

END OF LECTURE
WISH YOU ALL THE BEST IN YOUR MIDSEMETER EXAMINATIONS!!

