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What is flagellum? Give its functions?
Long filamentous structure that propels bacteria is called flagellum. I acteria to move.

1. What is phosphorylation?

The addition of an inorganic phosphate group to a chemica ound is called phosphorylation. e.g
addition of P to ADDP for synthesis of ATP during metaboli ctions. Name two basic dyes?

In basic dye the color 1s in the positive 1on. e.
1-Crystal violet 2-Methylene 3-blue Malachite

en 4-Safranin

2. Differentiate direct count and viable

3. Direct microscopic count: This method uses a hemocytometer which takes a specific volume
of sample and the number of migrobes can directly be counted under a light microscope. The
number of microbes i1'one ml of original sample may be determined by multiplying with appropuiate

tion 18 required, so this method is quicker and it also gives a total count (viable as
well as dead miciabes). There is an auto version of this method where the cells are counted

Host cells
* Bacteria

» Used for DNA transfer from » on bacterum to another:
» Conjugation (Sex pili)
» Also function in twitching Motility
» Gliding Motility 1s also the function of the pik.

5. Respiration of glucose?

Respiration of glucose takes place in three general steps:
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* Glycolysis: Oxidation of glucose to pyruvic acid

* Krebs cycle: Oxidation of acetyl CoA to CO2

* Electron Transport Chain: Coenzymes that carry electrons from Krebs cycle or glycolysis are oxidized to
create ATP.

* Respiration is further divided into two types:
= Aerobic Respiration: If in the electron transport chain, the final electron acceptor
is oxygen, it is called an aerobic respiration.

inorganic compound other than oxygen, it is called an anaerobic respiration. This final ele
acceptor may be a nitrate ion, a sulfate ion, ora carbonate ion.

= Anaerobic Respiration: If in the electron transport chain, the final electron acceptor is anm

7. what is fluorochromes?

O Fluorochromes are substances that absorb short wavelength of light and emit logger wavelength
(visible light spectrum). The fluorochromes are used in fluorescent miczoscopy. These are attached to
antibodies that are specific to organisms. So, if an organism is present i spécimen, we can use
specific antibodies to determine the presence of those organisms by use of fluorochrome tagged
antibodies.

8. what is buffer? (b

O Buffers are used to maintain desired pH 0 Pe nd amino acids are used as buffers
O Phosphates are also used for buffers

9. What is resolution?

O Resolution s the ability of the I tq distinguish between two closely lying objects as separate. See
the accompanying diagram for visual concept of resolution.
O Light microscope resolving powergs 0.2 pum.

_ 0.5\
nsin B

0 0 = refractive index, 1.5 for immersion oil 0 Resolution (d) in the formula given in

10. What is sporulation?

Formation of spores takes place within a vegetative cell and the process is called sporulation or
sporogenesis. It is initiated when nutrients become unavailable.

11. Why solid medium is good than liquid medium for the growth of bacteria
Solidification of the medium is done for purifying organisms from each other as solid medium
provides surface for individual colonies to grow well separated from each other. A well isolated

colony is assumed to be the progeny of a single cell. Purification of organisms is done by streaking
the organisms. Secondly, the solid media are used to study the colony characteristics.
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12.

13.

What is function of cell wall.

O0OCell wall is the most important layer in bacteria. It is rigid layer just outside the plasma
membrane.

[] Most important structure in prokaryotes [ It provides shape to the organism. [l It provides
pratection from osmotic lysis. [1 It is involved in pmhogenidty (ability of the organism to cause the
disease). || Several antibiotics act on it.

Stages of Germination spore.3

* Spore germinates when it finds a conducive environment for its growth. Germinatior
or stages:

= Activation: It prepares the spore for germination.

[} Heat can activate the spore when appropriate moisture and nutrients are prege
environment.

= Germination: Spore starts swelling and loosing its coats etc.

[l It becomes metabol. .
ECOMmER L ically active.

14. Give the characteristic of microaerophlis.(2)

15.

16.

17.

18.

19.

=  Outgrowth: New components are made. C\ @
Differentiate between differential and simple stainin

¢ Simple Staining: only one stain is used.

= Methylene Blue staining (b

e Differential Staining: A couple of stains used.
= Gram Staining
. What is refractive index

It 1s the ratio of the velocity of light in agracuth
Ability of a medum to bend the light. Ref:

Parts of flagella.

serovar identificatiof.i aminegative bacteria. .
Hook: A different,proteint* Basal Body: The most complex

Define Ribosom

Ribosomes on-membranous organelles present in both prokaryotes and eukaryotes and involved in
protein syn is. Their composition in prokaryotes is as follow

vosed of proteins + ribosomal RNA

* 70S ribosomes (when two units are combined into one unit) I
50S: one tRNA [0 30S: two tRNA [ Several antibiotics act o n ribosomes and inhibit
protein synthesis ¢ Streptomycin attach to 30S

Write down type of bacteria?

20. what is agar ? what are the characteristics

Agar is Solidifier of a medium.
lar Agderived from a sea weed. [ by bactemaplan ogruhgrhwthwhicCiamd s obedfies at 43 oC plates

orslants. | | liqueties at 85 L1 Agar could be used to sohdity medium m Petri
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21. what is chemotaxic and phototaxic Movement of
organism in response a chemical is called chemotaxix. Movement of organism in response to light stimulus is
called phototaxix.

22. What is endospore?
A resistant dormant structure formed within a bacterial cell to pass unfavorable conditions.
* Specialized resting cells * Highly durable, dehydrated forms of bacteria * Formed inside a
bacterum .
Survive extremes of temperatures; resistant to heat; needs to be autoclaved in order to be killed.

* Survive lack of water; can survive m high salt concentrations. Clostridia spores can survive i
honey and that is one reason, honey is not recommended for infants, because spore ¢a
tetanus in babies.

* Snrvive radiation danger

* Survive in the toxic environment as well.
* Mostly formed by Gram positive bacteria ®  Genus Clostridium ®  Genus Bacillus
* One gram negative: Coxiella burnetii also has it.

* Formation of spores takes place within a vegetative cell and the ptocess ig called sporulation or
sporogenesis. It is initiated when nutrients become unavailable.

23. Write name of three passive movements.
Simple diffusion, Facilitated diffusion. Osmosis

24. Metachromatic granules

Also called volutin, they stain red with certain dyes
called metachromatic (stain in different color 45'n
these granules is red). * Large inclusions * The

1ch ethylene blue. That is why they are
lene blue gives blue color but the color on
e inclusions contain mnorganic phosphates. Inorganic

25. Name 5 Kingdom
Monera 2- Protista 3- Fungi 4- Plant

26. Coenzyme
coenzymes are organi¢nonproteifi molecules that bind with the protein molecule (apoenzyme) to form
the active enzyme (holoenzyme). Coenzymes such as NAD, NADP, FAD, FMN etc. are used as

d <haped bacteria. They ate further divided into 3 more subgronps.
d rods = Spirillum: Helical but rigid ® Spirochete: Helical but flexible

* Pour plate method
* Spread plate method
29. major two prokaryutes group?

Domain Archea Domain eubacteria

30. Write down three advantages of staining?

e Most organisms appear colorless when seen under a microscope.
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e Staining emphasizes certain structures of the organisms.

e Staining is just coloring with a dye.

e Staining increases visibility of microbes because staining increases contrast.

¢ Shape, size and arrangements of the organisms can be readily seen.

e Purity or contamination of a culture could be determined.

« Differentiation and classification of microbes is possible. For example, microbes can be categorized

into Gram positive or Gram negative groups.

e Structures such as flagella, capsule and spores etc. of bacteria can be detected with stait&
31. How bacteria got nitrogen?? ’
= By decomposing proteins "  From NH4:ions *  From Nitrates
= Use Gaseous N:

These are nitrogen fixing bacteria.
32. What are microaerophiles (2)

Microaerophiles need oxygen because they cannot ferment or.ge
poisoned by high concentrations of oxygen. They gather in the

"'Cl"_\' tOP
33. Glycocalyx 2

It is the outermost layer, viscous and gelatinou sfﬁ

If glycocalyx is organized and firmly attache the cell, itis called a capsule.t

— Plays important role in virulence (deg \pathogenicity)

— Can be demonstrated by negative staining technique.

— Capsulated organism make glistening colonies as seen in the accompanying diagram below:
B Bacillus anthracic, streptococcus neumonia and Klebsiella are examples of capsulated
Bl Thickness oorgani e \ f the capsule depends upon the culture conditions.
Capstlesara mostly are water

O Virulence: The extent of pathogenicity
o Morbidity: Incidence of a disease

o Morbidity rate: Number of people affected in relation to the total population in a given time period

o Mortality: Deaths from a disease

o Mortality rate: Number of deaths from a disease in relation to the population in a given time
oPathogenicity: The ability to cause disease
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36. What is passive transport? (2)

Movement of substances with concentration gradient. This means that substances will move from higher
concentration of a substance to lower concentration. Gradient provides the force for movements of
molecules and this happens with no energy expenditures.

Short questions marks 3

1. What is culture medium, culture and inoculums?
o This term 1s used to define growth of microbes. In other words, microbial growth in the lab 1s
called a culture.

O A nutrient material that supports the growth of microbes in the lab is called a aﬂ@o

Microbes introduced into a culture medimm that mitiate growth of organism
2. Three differences between prokaryotes and eukaryotes. O

1-Prominent nucleus is found in eukaryotes while it is absent in prokaryot:
2-membrane bound organelles are found in eukaryotes and absent in prokaryotes.
3-No histones are found in prokaryotes while present in eukaryotes.

4-Examples prokaryote bacteria and archea all organism found main@ukan_,’a are eukaryotes.

3. write the name of five layers of endospore

* Exosporium: A thin delicate outermost covering ofihe spore
* Spore coat: 2.alayer undermeath the exosporu

is thick'and composed of several protein
layers. |

= Resistant to chemicals
= It contains enzymes for germination.,
when environment becomes favorable f 31
* Cortex: It is the 3« layer from outsidein. Tt has peptidoglycan in it.
» Spore cell wall or core wall:Surréunds the protoplast or spore core
* Spore core: Contains nu€leoid and ribosomes
4. write the name of three step glucose respiration.
Respiration of glicose takés
* Glycolysis: Oxidatiofiof.g
* Krebs cycle: O
B

plac%in three general steps:

icose to pyruvic acid
of acetyl CoA to CO2

S

Aerobic respiration
naerobic Respiration: If in the electron transport chain, the final electron acceptor is any

morganic compound other than oxygen, it is called an anaerobic respiration. This final electron
acceptor may be a nitrate ion, a sulfate ion, or a carbonate ion.

OO0 Describe structural functions following: |I. Ribosomes ii. cell wall iii. flagella.
Ribosomes[

[JOComposed of proteins + ribosomal RNA
@ 2 subunits
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. 70S ribosomes (when

two units are combined into

one unit)

= 50S: one rRNA

= 30S: two rRNA

B several antibiotics act on ribosomes and inhibit protein synthesis
. Streptomycin attach to

30S ii. Cell wall O

OCell wall is the most important layer in bacteria. It is rigid layer just outside the plasma men brane
Most important structure in prokaryotes It provides shape to the organism. It provides pt
osmotic lysis. It is involved in pathogenicity (ability of the organism to cause the disease). Sey
antibiotics act on it.

iii. Flagella
Long filamentous structure that propels bacteria. A flagellum consists of the fpllowing 3 parts.

* Filament: It is made of a protein called flagellin, which makes H antigen that can be used for serovar
identification in gram negative bacteria. * Hook: A different protein ddy: The most complex

6. Describe 5 bacteria which need oxygen for growth?

1-Nocardia asteroids 2-Myoacterium tuberculosis 3-Bacillus 1 is 4- Psedomonas aeurginosa 5-

Neisseria gonorrhea
7. What are physical requirements for the g W‘t&acriaﬁ

* Temperature ¢ pH ¢ Osmotic Pressure
8. What is function of cell wall.
Cell wall 1s the most important layel’& actenia. It 1s nigid layer just outside the plasma
membrane. Most important struetuse in pgokaryotes It provides shape to the organism. It
provides protection from osmotic lysissIt is involved in pathogenicity (ability of the organism to
cause the disease). Several afitibiotics act on it.
9. Write down type of bacteria? :

Bacteria can be classified on different basis like photosynthetic saprotrophic heterotrophic on the
basis of mode of cbtaining food. aerobic and anaerobic on the basis of oxygen requirment. gram

>n the basis of cell wall composition. Fermentor and non fermentor on the
artying out ability and so on..

11. Differentiate b/w phase contrast and dark field microscopy.
Dark field microscopy: Arrangement of the condenser in dark field microscopy throws light rays at
an oblique angle so that if the specimen is not present on the slide, there will be no image formed.
However, if the the organisms are present on the glass slide, those organisms will reflect the light
into the objective lens and we will see the cells as bright objects in a dark background much like we
see stars in the sky at night. © The beauty of this microscope is that one does not have to stain the
organisms to see them under the microscope.
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Phase contrast microscopy: This instrument is built on the concept of phases of light waves. The
light ray that passes through an organism gets retarded about "4 of its wavelengths than the light
that passes outside the organism (through the glass slide only). To further retard the retarded
light ray, a phase plate is inserted into the body of the microscope (above the objective lens)
which is thicker in the center than the ends. This arrangement causes the

12. Metachromatic granules

» Also called volutin, they stain red with certain dyes such as methylene blue. That is why they
are called metachromatic (stain in different color as methylene blue gives blue color but the

color on these granules is red).
* Large inclisions ¢ These inclisions contain inorganic phosphates. N
Inorganic phosphates are used up in ATP synthesis.
» Characteristics of Corynebacterinm diphtheria: This bacterium can be identified by th 1 ese

granules in it
13. Characteristics of algae

These are eukaryotes. Their cell wall consists of cellulose. These ate phota
oxygen. They are usually unicellular, but multicellular algae are also comm
scum are some of the examples. @

nthétic and produce
aweeds and pond

14. What is fimbriae, write it 's location and funtion

: rotein [ Can be at one pole or
the entire cell [1 Used for attachment to surface lial cells [1 Fimbria: Singular []
Fimburiae help bacteria attach to surfaces before they cad se¢ iofih | Fimbriae also help attach

epithelal cells || O
Neisseria gonorrhoeae

15. Magnetosomes
* Inclusions of iron oxide * Surrounded by Mwyaginations of plasma membrane * Present in G
negative bacteria ® Act like a magnet. Baet

Decompose H2O2which is toxic(for ¢ells.

Pas%/e and Active Transport * Respiration in microbes (bacteria)

‘obes * Lipid synthesis *« Cell wall parts are transported by a molecule called

Concentrating nutrients in the form of inclusions avoids the increase in osmotic pressure due to
accumnulation of nutrients in one place. Not all organisms accumulate them. So, inclusions vary from
bacteria to bacteria. They can also serve as markers for bacterial identification as some are limited to

specific organisms. The followings are some of the important inclusions: [
* Metachromatic granules
* Polysaccharide granules
* Lipid inclusions * Sulfur granules etc.
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18. Medical microbiology

g Pili and its functions

[l These are hair-like structure composed of pilin, usually one to ten in number.
[0 Longer than fimbriac
[] Used for attachment to:
* Host cells
* Bacteria
[l Used for DNA transfer from g bacterium to another:

Conjugation (Sex pili)
[T Also function in twitching Motility
[ Gliding Motility s also the function of the pili.

000 stages of growth curve 3 [0

There are four distinct phases of this curve.

3 [ The Lag Phase: cells prepares for growth in this phase. No growth is osserve; during this period or
phase, however. Cells are metabolically very active during this phase.

2. The Log Phase: Dunng this phase, orgamsms multiply exponentta

gganthrmca]l) Generation
il show a straight line. Cells
cialapplications such as vaccine
ploducnon cells have to remain in this phase n ordex to ost efficiently resulting in increased cell
mass or number. Another application of this phase of growth.is ermi
3% The Stanonaty Phase: This is also called a period &

number of organisms does not change. This is thes

4. The Death Phase: The number of \t,s,_ :

1,4tis called a stationary phase.
the numbeJ. of new cells formed durmg tlus

Nutrients are depleted and waste ploducts which are toxic

to the cells accumulate suppressing the growth the cells.

000 3 parts of lipopolysaceharides.3 marks []

1. Lipid A: endotoxin
— Fever, vasodilation
Core polysacchari

22. Whatare the physical and chemical methods for making Smear on the slide
* Staining starts with making a smear using a glass slide.

* Using a platinum loop, a colony of a drop of broth culture can be smeared into a thin film on a glass
slide for making a smear.

* The specimen is spread into a thin film (smear).

* Smear is air-dried.

» Smear is fixed (attached) to the slide before staining.
* Heating the slide is one way of fixing the smear.
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* Methyl alcohol can be used.

23. Name types of culture on the basis of function.

1-Defined media. 2-Complex media. Defined and complex media can further be divided into General
purpose media, Selective media, Differential media, and Enrichment media.

24. What do you know about types of techoic acid?
25. Define antisepsis.

Antisepsis: Removing pathogens from living tissue

000 Differentiate between clone and strain? [

OClone: Population of cells derived from a single cell that are genetically identical.
Strain: A genetic variant of a clone 1s called a strain.

27. Write characteristics of integral proteins.

currents. Membranes are much like that.

Integral proteins act as channels or carriers in facilitated di
transporters or permeases.

1. Function of cell membrane( 5
Cell membrane is compos d'ﬁfa phespholipid molecules arranged tail to tail with heads facing away
. 4. . .
from each other. This mz%g molecules to appear as a bilayer. So all membranes enclosing the
Il itself look as bilayer structures. This is the basic design of the plasma
nd carbohydrates are also inserted into the plasma membrane as can be seen
iagram.

organelle in the cell o

&sis in microbes * Lipid synthesis ¢ Cell wall parts are transported by a molecule called
bactopren which is present in the plasma membrane. * PM has many receptors in it with which

various ligands can bind and initiate signals for gene expression etc.
2. Types of microbes based on oxygen requirement (5 marks)

Il Oxygen 1s needed for aerobic respiration.
[ Use of O2 means more ATDP
[ NADH and FADH

[ Based on
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2 during Krebs cycle oxidized via Electron Transport Chain which generates 36 or 38
ATP molecules in the organisms that use O2 as the final electron acceptor. the use and concentration of
Oxygen, microbes can be classified into five groups:
o Obligate Aerobes: Oxyvgen must be present for their growth. These organisms do not grow if O2 is
not present in the medium. If you test these organisms in a tube containing nutrient agar, the growth will
remain confined to the surface only (see the diagram for the concept).
[ Mycobacterium tuberculosis is an example of such an organism.
o Facultative Anaerobes: These organisms prefer aerobic respiration; however, if oxygen i1s not
available, they can use anaerobic respiration or fermentative modes for generating ATPs. These organisms
will be present throughout the tube, however, more growth will be seen on the top (close to the sufac
because these organisms prefer using oxygen if it is available.

o Obligate Anaerobes: Although, these organisms do not use oxygen, they cannofgr

is one thing and growing in the presence of oxygen (and not utilizing it) is
remain confined to the bottom which has little oxygen.

o Acrotolerant Aerobes: These organisms do not use oxygen and also are not bothered by the
presence of oxygen. In other words, they have a better system to disposé€ of toxic@xygen compounds. They
will grow evenly throughout the tube of medium

In
Monera:

3. write names of 5 kingdom system (5)
1969, five kingdom classification was proposed by
Bacteria

*Plantae: plants
*Animalia: Animals

*Fungi: Yeasts, molds and mushrooms

*Protista: These are unicellular eukaryotes. Qeganisias that do not fit into any other category are placed in
Protista. They are larger than prokaryotes{ Thepinclude algae, protozoa, slime molds and water molds.

4. Enlist five bacteria that need oxygen for growth (5)
Characteristics of metachromatic granule Also called volutin, they stain red with certain dyes such as

methylene blue. That is why they are called metachromatic (stain in different color as methylene blue gives
blue color but the color on these'gramilés is red).

ns contain inorganic phosphates.

by the presence of these granules in it.
10f electron microscope.
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6. 5 layers of Endospore.5
* Exosporium: A thin delicate outermost covering of the spore
* Spore coat: 2.alaye 1eath the exosporium. It 1s thick and composed of several protein

core: Contains nucleoid and ribosomes.

7. Explain characteristics of aerophiles.

8. Explain methods of microbial control in detail.

These methods can be broadly classified into four groups: Physical, Mechanical, Chemical and Biological
Physical methods:

Heat: It is the cheapest sources of all and easily available to control microbial growth. There are a few
heat related concepts that we must appreciate. Heat denatures enzymes.
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LI Thermal Death Point: It is the lowest temperature at which all cells in a culture are killed in 10 min.
It will be a specific temperature for a specific species of organism.

L Thermal Death Time: Time (mmimum) during which all cells 1n a culture are killed at a given
temperature. This will vary from temperature to temperature for the same organism. Obviously, higher
temperatures will take less time to kill the organisms than low temperatures.

Id&%&h@%oﬁ@ﬁfé%@ };&%fﬁl%}_fﬂrrher be classified into

* Form of dry heat include: 1. D1y heat (hot-air oven), 2. Flaming (Platinum loop sterilization in the

flagye « ﬁm}ﬁg} bygner), 3. Incineration (burning to ashes).
t can a(?t so be glotlped mto autoclavmg (15psi), boiling at 1000C and Tyndallization (100.C o

(usually at low tempelanue than 100.C). O
* Pasteurization: This technique typically employs low heat for killing pathogenic a
bacteria in milk. Ho“ ever, it does not kill therrnoduric organisrns Thermodl 1ic Of

o 63°C for 30 min 0 High—temperature short-time: 72°C fox
for 4 sec

'l Other Physical Methods .
o Low temperature inhibits microbial growth by slowir

=  Refrigeration: Materials stored at 2-8°C can 1 ;.2 day or two.
® Deep-freezing: Long term storage of i us,possible at minus temperatures in the deep
freezers.

® Lyophilization: Freeze drying is ar -thbd for long term storage of food and other materials.
o High pressure deshapes and denatures pr feins: This technique is used for preserving juices and
wines.

olism: This method is very old and still in use today. Food stored in high
ar solation can keep for long.

o Desiccation prevents meta

Radiation: I—hgh energy waves that destroys microbes.

0 o i ) d energy electron beams. The ionizing
radigfs f)%ssleqssglsné) R elflg FHS A S nonfbnmng radiation, less than about 1 nm. All
these short wavelengths cause 1omzat10n of water generating high reactive hydroxyl radicals which are
damaging to the cells as they bind to DNA and results in mutations. Medical plastic supplies, medicines
and meat products can be sterilized by radiation.

[ Non -ionizing Radiation: wavelengths longer than 1nm fall into non-ionizing radiation. The best
example 1s UV light. UV light causes mutations in the DNA by dimerization of thymidine bases. These
thymine dimers mhibit correct replication of the DNA during reproduction of the cell. The most useful
wavelength is 260 nm. This wavelength is specifically absorbed by DNA. UV radiation is used to control
organisms in the air mostly. However, surfaces are also sterilized by UV radiation. UV light cannot
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penetrate deep into the fluids, so only surface bacteria are killed. See the range of UV light that is useful
for microbial killing.

Gases with microbial activity: © Ethylene Oxide: Many heat-sensitive items such as disposable
plastic, petsi dishes and syringes, heart-lung machine components, sutures, and catheters are sterilized by
ethylene oxide. Ethylene oxide is a strong alkylating agent that kills by reacting with functional groups of
DNA and proteins to block replication and enzymatic activity. It rapidly penetrates packing materials,
even plastic wiaps. EtO is explosive, supplied in a 10% to 20% concentration mixed with either COz2 or
dichlorodifluoromethane. A clean object can be sterilized if treated for 5 to 8 hours at 38°C or 3 to 4
hours at 54°C when the relative humidity 1s maintamed at 40 to 50% and the EtO concentration at 700
mg/L.

Chemical methods: ’
Chemicals are used to control microbial growth. Factors that influence the efficacy of a ¢hes
disinfectant include the concentration of the disinfectant, presence of organic mattes
(matrix) where the disinfectant is being used, pH of the environment (disinfectants fa
acidic pH), and time of exposure to the disinfectant.

ore effectlve at

O0Alcohols: Ethanol, isopropanol are examples. Alcohols denature proteins,and dissolve lipids.
Alcohols require water for being more effective. This is the reason that gseventy ent alcohol is more
effective than 100%. Please note that alcohols can effectlvely kill vege atlv foﬁl of bactena, and fungt

o Mercuric chloride: It 1s bacteriostatic 41
not favored very nuch. o Copper sulfate:
water ponds.

o Zinc chloride: Commonly used'in motthwashes.
L Surface Active Agents (Surfactan hey decrease surface tension among molecules of a liquid.

Soap and detergents fall into

o Soaps and Deterge
germs by emulsificationd

cateéoq‘.
3 TheSe have no antiseptic activities. They cause mechanical removal of
rechanical removal is also called degerming activity.

o] Quaternary %nmomum Compounds (Quats): The most common ones are cationic
detergents. Thv ‘ot kill endospores and mycobacteria though. They are more active against gram

These chemicals are either simple organic acids or their salts (that are easily metabolized in the body if
eaten, therefore are safe) and include sodium benzoate,

sorbic acid, and calcium propionate. Sodium nitrate and sodium nitrite are also used to preserve meat
and meat products.

o} Antibiotics: Although antibiotics are used to kill organisms in disease states, some antibiotics
are not very effective for this purpose; however, these antibiotics could be used m food to prevent food
spoilage. Nisin and natamycin prevent spoilage of cheese.
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