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Microbial world
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Friendly Bacteria Unfriendly Bacteria
L. acidophilus, L. salivarius, Pathogenic bacteria & fungi,

L. casel, L. thermophilus, such as Candida albicans, efc,
B. bifidurn, B. longum, etc.
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SOURCES OF CONTAMINATION

Raw materials used in the food industry may be contaminated
via soil, water, plants, equipment and utensils, humans, animals
and air.

In the upper layer (#30cm?) of fertile soil, 106-107 bacteria
are present.

They mineralise organic material, which makes it possible for
plants to absorb it.

Water is also microbially contaminated.

Potable water contains 102 bacteria/ml; waste water on the

other hand contains 108 bacteria/ml.



SOURCES OF CONTAMINATION

Plants themselves are microbially contaminated and this is
determined by the soil they are cultivated in and the water
they come in contact with. By treatment of the soil with liquid
manure, plants may be contaminated with faecal micro-
organisms, including pathogens.

Insufficiently cleaned and disinfected equipment and utensils
are culture mediums for microorganisms. In addition to this
they are important sources of cross-contamination. The
qualitative and quantitative aspect of those sources of
contamination is determined by the type of food and use of
those equipment and utensils.



SOURCES OF CONTAMINATION

Human beings may be a source of contamination because of lack
of personal hygiene. Via skin, hairs and respiratory tract of
people employed in the food industry, numerous micro-
organisms find their way into food products.

Animals are a source of contamination via intestines, skin,
feathers, hooves and droppings, which are extremely
microbially contaminated.

Finally, the microbial contamination of air will also influence the
microbial quality of food.



Bacterial classification

Aerobic Cocci, Aerobic Bacilli

Aerobic Cocci, Enteric Bacteria, Pleomorphic Bacteria, Non-Fermenters

Anaerobes
Gram-positive, Gram-negative



Bacterial classification
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Lansing M. Prescott, John P. Harley, Donakd A, Klein, Wcrobiology, 4. Copyright £ 1905 The McGraw-Hill Companias, Inc. All rights resarved.

Bacterial Cell Wall

The gram-positive cell wall The gram-negative cell wall
Peptidoglycan 1 Outer membrane
Plasma membrane | Peptidogliycan

Plasma membrane

Rl brrerd

L.

Periplasmic
space




The gram-pasitve el wall

The gram=negative cell wall

Orater mermbrane

H— Peptidaghycan
+— Platmad menbifes

ﬁ Figure 119 Gram-Pasitive and Gram=Negative Cell Walls, The gram-positive envelupe is from Sacillas lichentformis {lell), und the
premenegative microgaph is of Aquaspirifiim serpens {right). M peptidoglyean or murein yer, OM, outer membrane; FM, plasma membane;
P, periplasmic space; W, gram-positive peptidoglycan wall,
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Microbiology, 3rd ed., by Prescott/Harley/klein, @1396 Times Mirror Higher Education Group, Inc.

f__?_ The Gram-5Staining Procedure. Figure 2.13

T,
l Crystal violet for 30 seconds
Water rinse for 2 seconds
G

Gram's 1odine for 1 minute
Water rinse

Wash with 95% ethanol or acetone for
l 10-30 seconds
) e Water rinse

l Safranin for 30-60 seconds
Water rinse and blot
[}



Procaryotic microorganisms

Staphylococcus aureus Streptococcus pneumoniae

Vibrio cholerae

Enterobacter sp. Aeromonas sp

Leptospira im‘errogan's



Gram-negative aerobic bacilli and cocci

Acinetobacter baumannii Bordetella pertussis Francisella tularensis

Pseudomonas aeruginosa
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Neisseria meningitidis Neisseria gonorrhoeae




Gram-negative facultative anaerobic bacilli

Enterobacter sp. Klebsiella pneumoniae Proteus sp. Yersinia enterocolitica
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Variations in Bacterial Anatlomy
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Inclusion

Cell wall

Plasma mambrane
MNuclear area (nucleoid)

Capsule
Cell wall
Plasma

(a)
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Lansing M. Prescott, Johin P. Harley, Donakd A. Kkein, Wicrobiology, 40, Copyright £ 19846 The McGraw-Hill Companies, Inc. All rights reserved.

Plasma Membrane Structure
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Membrane permeability
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nutrient permeability

water 100

glycerol 0.1
tryptophan 0.001
glucose 0.001

Cl- 106 G
K.|. - 0-7 A, A
Na+ 108
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HY pump

in the electron / @\ @ @
transport system

ATP synthase

e ADP + P —» ATP.
from electron ADP+F ATF

transfer




Endospores
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Mucleic acid

Capsomere

Capsid

(a) A helical virus
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Capsomere

Mucleic acid Envelope

(a) An enveloped helical virus
Copyright & 2001 Banjamin Cummekings, an imprint of Addison Wesley Lomgman, Indc.
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Lansing K. Prescott, John P. Harey, Donald A, Kikein, Microbiology, 4e. Copyright £ 159989 The McGraw-Hill Companies, Inc. All rights reserved.

Growth rate

Temperature and Growth

Psychrophiles "

Hyperthermophiles

Thermophiles

Mesophiles

Psychrotrophs
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Cyloplasm ~ Solute  Plasma membrane
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(¢) Isatonic (isosmatic) solution (d) Hypotonic (hypoosmotic) solution  (e) Hypertanic (hyperosmotic) solution
no net movement of water water moves into the cell and may cause  water moves out of the cell, causing its
the cell to burst if the wall s weak or plasma mambrane 1o shrink (plasmolysis)

damaned (asmalic lysis|
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Plasma
membrane

Cell wall

NaCl 0.85%

Normal cell in isotonic solution Plasmolyzed cell in hypertonic solution
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Viral contamination

Fhage attaches
Phage ONA 1o host cell and
(double stranded) injects DINA

EBaclarial
. chromosome

Lytic cycle
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@ Cell lyvses, releasing
phage virions

X,

P
A2\s)

Nﬁw phage DNA and
pr::rtaurla are synthesized
and assemblad into virions
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e Phage DNA circularizes and enters
lytic cycle or lysogenic cycle

a Occasionally, the prophage may
excise from the bacterial chromosome

by another recombination avent,
initiating a lytic cycle

B
L

Many cell

\ divisions w
Lysogenic cycle O O ..

Lysrjgenlc bacterium
rapmdu-:-a-s normally

Frophage

=

F'hage DMNA integrates within the
bacterial chromosome by recombination,
becoming a prophage



Viral contamination
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Bacterial growth
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